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Ford F-Series. Built tough for the ultimate dog race. 




Alaska: The perfect place to test a sled dog. And a truck. That's why champion dogsledder DeeDee 
Jonrowe always counts on the toughness of Ford F-Series to get her dogs out to the wilderness. And 
back again. Toughness. One more reason why F-Series has been the best-selling truck 18 years running. 



And the fast-paced human race. 




Ford F-Series. 
The Best-Selling Trucks Are 

Built FordTbugh, 
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AUTOMOBILES 



HOME IMPROVEMENT 



24. New Cars The "95 '/2 Ford Mustang Cobra R, 
Suzuki Esteem and Isuzu Rodeo. 

28 Asia Spy Report 

The '96 Nissan Pathfinder, Toyota RAV4, 

Kia Sportage 2-door, Isuzu Oasis and Hombre, 

Hyundai Elantra and Scoupe, and Suzuki X-90. 

30 Detroit Spy Report 

First look at the 1 996 Saturn sedan, and a peek at 
the '97 Pontiac Grand Prix and Buick Park Avenue. 

43 Owners Report: Buick Park Avenue 
It's big, it's elegant and it satisfies. 

5# Long-Term Test Cars First reports on the Ford 
Contour and Volvo 850 — and final reports on the 
Dodge Ram and Mazda Millenia. Plus, updates on 
our Olds Aurora, Lexus LS 400, GMC Sonoma, 
Plymouth Neon and Hyundai Sonata. 

93 Car Care 

• Car Clinic: Car Care O&A. 

• New Products: Improve your car. 

• Saturday IMechanic: Be a visionary. 

1 02 Motorsports A bunch of top-5 finishes has 
Darreil VX/altrip and PM's team smiling again. 

ELECTRONICS 

32 Electronics Ford's remarkable RESCU system. 
Mach ines That Usten 

Voice recognition is the next frontier. 
60 Unplugged 

Portable gear that lets you roam, yet stay in touch. 



67 Home And Shop Journal 

• Home Improvement: Fasten anything. 

• Woodworking: Here's how to cut circles. 

• Home Repair: Best way to install drywaii. 

• New Products: Great outdoor barbecue gear. 
82 Homeowners Clinic Summer projea direaory. 



BOATING/OUTDOORS 



26 Outdoors 

Soda-bottle chic is making recycling fashionable. 
50 Warp Speed 

Come aboard for a ride on the fastest offshore 
racer in the world. 



SCIENCE/TECHNOLOGY 



13 Tech Update 

• A 3-dimensional virtual environment. 

• Finding the missing quark. 

• "Apollo 13" on the big screen. 

36 Science X-rays may shed light on atoms. 

39 COVER STORY: Creation Of The Humanoids 

Robots that look, move and think like people 

aren't just the stuff of science fiction anymore. 
64 Destination: Pluto 

NASA has a plan to get there quick — and on 

the cheap. 

DEPARTMENTS 
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Time Machine 
Coming Up Soon 
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By now you've heard what full synthetic 
oils can do for your car's engine. You've also 
heard what they cost. 

Advanced protection, without the price 

But Valvoline DuraBlend is a revolu- 
tionary new breed of motor oil: a stateof-the- 
art blend of technically advanced synthetic 
oil and the highest quality conventional 



motor oil. Yet if costs 40 percent less 

than a full synthetic oil. 

No regular oil protects like DuraBlend 

The synthetic component of 
DuraBlend forms a lubricating film on 
critical metal-to-metal surfaces, even 
when most of the oil is still cold in the pan. 
And the conventional oil component 
f helps suspend and neutralize harmful 



What do you get 
when you cross 
a high quality 
conventional 



acids that can promote engine wear. It's 
truly the best of both worlds. 
Enhanced performance, reduced wear 
Right out of the bottle, you'll get signifi- 
cantly reduced engine wear on cold starts. 
Better fuel economy More horsepower. 
Imprd||d engine deposit control. In 
generajg smoother running engine than 




motor oil with 
an advanced 



formula synthetic? 



you've ever experienced with convenlional 
motor oils. And DuraBlend can be used in 
any car or truck, at anytime. 



Valvoline. 
The #1 Choice Of 
America's Top Mechanics. 



Valvoline pioneered the use of synthetic 
oil technology in the high-performance 
world of racing. We created DuraBlend with 




the same race^ roven expertise that helps 
make Valvoline the number-one choice 
of top mechanics for use in their own cars 
and trucks. Now we bring that advanced 
engineering home to the family car. At a 
price that finally makes sense. 

People Who Know 
Use Valvoline® 



•MM Tha VUvoMw Convany. 



Valvoline DuraBlend! 
A revolutionary 





better thai 



regular oils but 
costs 40% less 



than full synthetics. 
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John Bostonlan and his article-Inspiring backyard storage shed. 



• Lest you think 
we don't practice 
what we preach, 
take a look at 
Art Editor John 
Bostonian Jr. 
and the backyard 
storage shed he 
recently built. If 
it looks familiar, 
it's because it 
was the inspir- 
ation for the ar- 
ticle, plans and 
information we 
published in our 
June issue. An 
informal conver- 
sation between 
John and Associ- 
ate Home Im- 
provement Editor Tom Klenck resulted in some hastily drawn plans that John 
used for construction. Upon completion of John's shed, Tom and Home Im- 
provement Editor Steve Willson decided that this would be a good article for 
Popular Mechanics. And so it was. If you missed it and are interested in 
purchasing a back issue, call Patty Woods, our Reader Information Services 
Manager, at (212) 649-3127. . . . Our cover story this month, "Creation Of The 
Humanoids" (see page 39), borrows its title from the 1962 science-fiction 
movie of the same name. Both that movie — not to mention others since — and 
our article, by contributor Bridget Mintz Testa, raise compelling philosophical 
questions. Making robots more humanlike is one thing. Making them human is 
quite another. Where does engineering leave off and reUgious dogma begin? 
From the time the first tool was carved out of a piece of flint, we've had an in- 
nate fear that technology run amok would overpower the human race and take 
on a will — a soul, if you like — of its own. Machine would rule man. It has been 
a continuing fear of humankind and a relentless theme — first in our literature 
and now in our films. I'm not saying it's happening. But I'm not saying it 
couldn't happen, either. Read our article and then you decide if man is going too 

far You may have heard that scientists are planning a mission to Pluto. The 

most distant known planet in our solar system and the only planet we've never 
visited with a space probe, Pluto will have callers from NASA right after the 
turn of the century. The Pluto project is slated to be one of the new "better, 
faster, cheaper" missions that will be NASA's modus operandi for the foresee- 
able future. Blastoff is on page 64. ... A ride on the fastest offshore racing 
boat in the world? Hey, count us in! Or rather, count Boating'Outdoors Editor 

Joe Skorupa in. And you're aboard with him beginning on page 50 There are 

so many great things in this month's Home & Shop Journal section, which 
starts on page 67. For one, there's drywall installation — a lousy job, but some- 
one's got to do it. Here's how to make it as good as it gets. Then, check out 
our complete guide to specialty fasteners that work where nails and screws 
fail. And finish off with a great barbecue, using some of the new gear we show. 
Bon app^tit. Till next time. 



X ) Joe Oldham 
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KEEP YOW SUHROOM 
COOL ALL SUMMER 

Purchase a l-our .Season .Sunrooni today at 
our low base price for clear ^lass and save up 
to SS'K by reteivinK a l-'rce upgrade to 
.\/.urlite'" or Heat Mirror solar control j^lass. 
reduces heat gain up to 78^ and reduces 
harmful ultraviolet up to Also increases 
insulation values up to R-3.7 to Kreatly 
control heat loss during winter. Krcc screens 
on all doors and windows. 

l.lCin wnilOl THK\1 - VWIMI MIVSI'LVriOV 



an FOUR SEASONS 

QO SUNKUOMS 



aOLAin QRCCNHOUSCB ■ SUNROOMS * RATIO HOOMS 
SOLARtUMB • WINDOWS • DOOAS • SKVI.IOHT8 

Outdoor Living. . . Indoors' 

Four Seasons Solar Products Cotp 
5005 Veterans MemonalHwy.Oept PM5 
Holbrook, NY 11741 

FOR FASTEST INFORMATION AND 
FREE CATALOG CALL NOW! 

1-800-FOUR SEASONS 

1-800-368-7732 

■LiMiTtO TIME OFFtB .■Jf f-AfK. '^*^!'A', ,.r>"^ t 'i 
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"Use Simoniz* 
with my camauba 
wax and never fear 
the rain demon." 

-Chief Tuiwbi 



i 




rr Free Simoniz* Offer i 

I E i 


1* /\ 


Btfy a case of j 
Quaker State* 
Super Blend and 
Simoni2®Gr Rnish 


pH 


and receive the 
purchase price of 
Simoniz* by mail. 


1 1 See store for details. 
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The harvest of camauba wax does n 
damage the Brazilian camauba pah 
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LETTERS 



Cybermail 




Thank God you finally got 
on the Net. We needed it. 
There was no excuse for 
Popular Mechanics— a 
high-tech magazine — not to 
be online. PM is the best 
magazine on Earth. Forget 
about all those people who 
cancel their subscriptions 
over nothing. 

ANTONIO DA VI LA 
(VIA INTERNET) 

I was enthused to find that 
you've finally supplemented 
your print version with a 
Web version. Your pages 
look great, are logically 
constructed and much ap- 
preciated. Thanks for a 
well-done piece of the Web. 

GARY HOPKINS 
(VIA INTERNET) 

I just noticed that you've 
finally become part of the 
new age that you so vocally 
espouse. Still, I feel that the 
quality of the magazine is 
deteriorating, and it no 
longer represents the high 
standards it had upheld 
for so many years. Your 
coverage of viitually every 
subject is much too pro- 
American. If you don't open 
your eyes and start seeing 
the rest of the world, it'll 
be the undoing of PoPl LAR 
Mechanics. 

david eli.iston 
(via internet) 

Letters are subject to editing for 
length, style and format. 



Most people don't under- 
stand why Popular Me- 
chanics — like so many 
other magazines and news- 
papers around the coun- 
try — puts headlines trum- 
peting UFOs on the cover. 
For those people, here's a 
quick lesson in economics. 
Headlines and cover stories 
sell magazines, which 
means that all the great 
folks at PM will be able to 
eat this month. And that 
means they'll be able to 
give us amazing things to 
read about ne.xt month. As 
an editor for a local news- 
paper, I know that head- 
lines — and generous adver- 
tisers — put food on the 
table. So the next time you 
think about kvetching to 
PM about its headlines, re- 
member: No fancy head- 
lines, no readers, no adver- 
tisers mean no POPULAR 
Mechanics. But don't 
worry, this reader under- 
stands. Keep up the good 
work — especially that fan- 
tastic artwork. 

CHRISTOPHER COLBY 
(VIA INTERNET) 

Fired Up 

A recent Tech Update piece 
on the P-90 submachine 
gun was most disturbing. 
With the ease certain indi- 
viduals have in getting 
guns, and the violence that 
usually results, this article 
was definitely in poor taste. 
If this is the avenue you're 
intending to follow, please 
cancel my subscription. 

' .lOHN R. LEFEVRE 
PARADISE, CA 

Please continue to be politi- 
cally incorrect with your 
firearms articles. 

RICHARD .1. ANDREWS 
LORAIN, OH 

A letter in your April issue 
characterized publications 
that advertise handguns as 
"under-a-mattress" fare. 



During my well-traveled 45 
years, I've never seen seri- 
ous personal arms built to 
be operated by any other 
part of the body. I've also 
never seen gun-oriented lit- 
erature treated as "under- 
a-mattress" material. Had I 
such perverse fantasies 
about moral culpability of 
inanimate tools, I'd hesitate 
to boast of it in writing — or 
to use the word "tempted" 
when referring to the exer- 
cise of an enumerated 
right. There's already a 
country where English is 
spoken, and no one may 
have any wee gun without 
the express permission and 



direct supervision of Her 
Majesty's Government. Let 
those who long for that 
pack up and move there. 

M. MICHAEL GRIFFING 
VIENNA, WV 

I support your decision to 
allow gun advertisements 
100%. The last time I 
checked, we were living in a 
democratic society that al- 
lows free speech. If people 
don't like certain advertise- 
ments, they should skip 
over them. I don't smoke, 
but that doesn't mean I'm 
offended by cigarette ads. 

KARL 

(PM BULLETIN BOARD) 



Advertisement 




Reader Project Of The Month 

Through the years, I had retained issues of Popular Me- 
chanics that featured The Sovereign Of The Seas with the 
sole purpose of building this model. The December 1932 
and March 1933 issues were lost, but fortunately, your 
Reader Information Services manager sent me Xerox 
copies of those issues. 1 began construction of The Sover- 
eign Of The Seas on July 25, 1992, and completed it in 
December 1994. Many thanks to you all. 

ROBERT S. WALLACE 
LOS ANGELES, OA 

If your project is chosen as Reader Project of the Month, you will 
receive a Stanley Home Improvement Kit. complete with hand 
and decorating tools, and an electric stapler/nailer, valued at more 
than $200. For i/our project to be considered, please send a clear, 
color photo and brief description to: Reader Project of the Month, 
Popular Mechanics, 224 W. 57th Street. .New York. NY 10019. 
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"4x4 of 
the^Vfearfs) 



rclcr.scn's 4-Wlwcl & Oj] Road 
"4x4 of the Year" 1994, 1995. 

When the new Dod^c Kain Cliil) 
Cal> 4x4 was natnt'd "4x4 of tlic Yfur" 
lor 1*)*)^^. vsf kit (l(»iil)lv honored. Just 
last v'ciii". Kain 4x4 regular cal) rcc civcd 
I he same honor I hrs marks the I'irst 
time c\ er the same truck has won two 
years in a row. 

C )r the ''io Kam. I\'lci\u-n'.< lour 
\\'7.h'i'l c •>' (Hi lii'iul sh'h\, " I his just may 
Ijc tlic l)esl lull si/e pii kup ever made." 

I hc\' noted that it was "...as comly 
iis your living room... "And marveled 
at how "I )()dge Kam sneaks through 

I I iiils . . .and glides over paved l>vways 
with aplomi)..." 

Kain's aptitude hoth on and oil road 




can he atti'iouted to an ingenious (|uadra- 
link Iront suspension, hs lour link design 
results in a smooth ride on the highway, 
while a live solid axle pr()\'i(les I )()dge 
Kam 4x4 with exceptional oil-road 
ground clearance. 

Kam has the muscle ol our .Wagnum 
engine series, overall the most ijowerlul 
line ol truck engines on the planet, it has 
the salety ol a standard driver's airhag 
and available lour-wheel anti-loc k hrakes, 
plus the lonvenienie ol Ram- Trac shilt- 
on-the-lly lour-wheel drive. So it's easy 
to see how this 4x4 made it to the top. 

Not that the top is a lonelv place. 
Alter all, there are now two Ram models 
occupying that lolty terrain. 

M.» lysvhwyiiiHsi.M nii.i iiiKMi'1.1.) inn t/iinu, 

I,., ../,// ,..„,r i„lmm„l„m. ..,11 I XIW-t- i IXUM.I IWt^O LIGHTLYI 
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Americas Truck Stop The New Dodge 



TIME MACHINE 



90 YEARS AGO: JULY 1905 



lOcta. 



POF»UlAR 
MECHANICS 




Safe Haven 

Pacific storms frequently 
battered vessels steaming 
toward San Francisco or 
San Diego. To give ships 
some refuge between those 
harbors, the biggest seawall 
yet built was under con- 
struction in the San Pedro 
Bay, off Long Beach. Two 
kinds of rock went into the 
breakwater, which stood 
64 ft. high, poking 14 ft. out 
of the waves at low tide. 
Meanwhile, on the harbor 
side, dredges were deepen- 
ing the bay to accommodate 
ships of all sizes. 



Air Power 

To drive the coming revolu- 
tion in aviation, engines 
would have to deliver ma.xi- 
mum power at minimum 
weight. Motomiakers were 
up to the challenge, as wit- 
nessed in the 100-pound 
powerplant developed by 
Duryea Power Co. The en- 



gine, with cast-iron cylinders 
clad in copj)er water jackets, 
cranked out 15 hp. Duryea 
was also building a 75- 
pound 3-cylinder motor for 
American airship pioneer 
Thomas Baldwin. But when 
biplanes first appeared en 
masse, the French radial be- 
came the top-flight engine. 



60 YEARS AGO: JULY 1935 



TIME TABLES FOR EAHTWOU*KES 




Sky Car 

Lifted from aircraft design, 
the streamlined silhouette 
was reshaping the automo- 
tive world. Now the trend 
was turning around: Aircraft 
builders w-ere fashioning 
planes to look like aviation- 
inspired cars. Case in point: 
the Shelton Flying Wing, 
a 4-seater designed by 
Thomas M. Sheets. While 
the plane wasn't a true flying 
wing in the Northrop sense, 
its cabin took up a third of 
the wingspan. Twin su- 
percharged engines spurred 
the aircraft to 233 mph. 




G Force 

Washington had an elite new 
squadron in the war against 
gangland — the Federal Bu- 
reau of Investigation. DrawTi 
chiefly from lawyer and 
accountant ranks, G-men 
had long been expert 
sleuths — but with no 
powers of arrest. Now, 
brandishing submachine 
guns, they wheeled into 
action aboard hopped 
up cars. They also 
harnessed '30s-vin- 
tage computing power, 
tracking criminals with 
punch-card processoi^s. 




30 YEARS AGO: JULY 1965 
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Hard Tack 

Europeans had been doing 
it for 200 years. Now, Cali- 
fornia's dry lake beds at- 
tracted waves of weekend 
sand sailors. Most brought 
homebuilt rigs. Although 
winds whipped the light- 
weight 3-wheelers to 60 
mph, tumbles never led to 
serious injuries — thanks to 
safety belts and bucket 
seats. When sailors tired of 
the slalom course and oval 
track, they met in break- 
neck hare-and-hounds races, 
zigzagging madly through 
islands of sagebrush. 



Test TUbes 

Remember when tubes 
ruled the radio, television 
and hi- 




fi worlds? One of the big 
frustrations of that era was 
buying replacement tubes, 
only to find out that the 
TV 'set still wouldn't work. 
We tested the testers — 
apparatus that pin- 
pointed bum tubes 
— and the results 
sparked interest. 
Drugstore testers 
were able to spot 
burned-out, short- 
ed and gassy tubes. 
But they also 
discredited tubes 
with lots of life 
left in them. 
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SOLO 4 Cordless Radar/Laser Detector 




True 

Driving 

Freedom 



worid's first cordless radar/laser detector 
long range detection of all radar & laser bands 
cordless design eliminates power cord hassles 
fuU-powered detection from 4 alkaline batteries 
incredible battery life (up to 80 hours) 
auto shut-off conserves battery life 
perfect for trips and rental cars 
SmartShield™VG2 protection 
made in the USA 



only Sdo 4 makes driving as simple as 1 -2-3 



•olo4 



1 mount (telsclor 

2 tumoni 

3 go 



■II othf il*t*ctor» 

' locate cord 
• untangi* cord 
i piug In cord 
drap* cord out of (Ight 

5 mount datoctor 

6 turn on datactor 
7bo 



, experience the ultimate radarAaser detec- 
,tor from ttie company that wrote the book, 



SOLO 4's cordless design and long-range radar 
and laser detection gives you true driiHngfreedom. 

superior detection Solo 4gii>esyou long-range 
detection of ever\' type of radar and laser. 

Innovative cordless design Escort holds the 
patent for cordless detection design - and Solo 4 is 
the first cordless radar/laser detector in the world. 

industry leader Escort has been making 
innovative detectors for 17 years and we've got the 
patents - and repeat customers - to prove it. 

personalized service Call us anytime, day or 
night, before or after the sale, for answers, assis- 
tance and order placement We re here to help. 

satisfaction guaranteed Soh 4 comes with a 
30-day money back guarantee. 



J- 



to order the ultimate road protection, call toll-free: 

1-800-433-3487 

l^en 24 hours m d»y, 7 days a week for your convenience 



H S0L0*4 $199.^5 



TEST DRIVE SOLO 4 FOR 30 DAYS 

Try SOLO 4 wliere performance really counts - 
in your own car. If you're not completely satisfied, 
rewm Solo 4 within 30 dav^s for a refund. 



ESCORT 

Department 2()()87S - i . 

5200 Fields-Erlel Road 
Cincinnati, Ohio 45249 

Shipping k handling is extra. OH res. add 6X sain tax. 
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Ihe Response Is 
Overwnelniing. 

Introducing RAPIDFIRE" Engines idle RAPIDFIRE delivers comes from our advanced elec- 
up to 27% smoother They accelerate with up to 18% trode design (our engineers worked overtime on this 
quicker throttle response. Thai's the kind oj reaction one). So, to a car that has been around the block a 
we're getting to our new RAPIDFIRE spark plugs. few times, they help bring back that new car feel. 
Now, without getting into all the techno y\ #^-T^#^T^^ Sound too good to be true? That's just 



talk, the enhanced performance new .... , the kind of response we were looking for 

^ ^ Its like buying time. 



Coy 
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News Of Tomorrows Technology Today 




Holodeck 2000: The Walls Have A Thousand Eyes 



CHAPEL HILL, NC— Step into the 
"Star Trek" holodeck and you can 
saunter about a 3-dimensional world, 
furnished and peopled with lifelike 
holograms. Although the holodeck is 
one of the show's more far-out no- 
tions, researchers today are racing to- 
ward a similar idea. At the University 
of North Carolina, computer scien- 
tists are developing 3D virtual envi- 
ronments stocked not with computer- 
WTought scenery, but with real-life 
images from a remote location. 

The key: A concept the researchers 
call a "sea of cameras." At the remote 
site, video cameras stud the walls and 
ceiling. Each has a view from a slight- 
ly different perspective. The multiple 
video signals are transmitted en masse 
to a viewing location, then reassem- 
bled into a virtual environment. 

At the viewing site, everyone wears 



virtual-reality visor displays that are 
fitted with head-tracking sensors. As 
the participants walk around or turn 
their heads, the sensors maintain a 
fix on their positions and viewing di- 
rections. This information is used to 
determine which sets of video signals 
show up in the displays. 

How do the images appear 3- 
dimensional — and blend seamlessly 
as different cameras come into play? 
First, a computer creates a depth map 
of the remote scene. The live images 



Sea of cameras creates 3D rendition 
of real-life scene for remote viewers. 

are then, in effect, draped over this 
map. The computer also gauges how 
the image should appear from any 
particular point in space, allowing it 
to hand off the view smoothly from 
camera to camera. 

Using this technique, researchers 
have built a 3D image of an operating 
room. The goal: to let a large audience 
watch world-class surgeons at work 
without cramping their style. 



Editor/Writer: Gregory T. Pope 
Reporters Philip Chien, Chris Chinnock. 

Mike Fillon, Scon Gourley. Francis Hamit, 

BoP Sche»er, Rick Schrader 



mights This Month 

• Field Of Dreams — The world's strongest electromagnet. 

• Skipping Rocks — System ushers ships around obstacles. 

• Shoot The Moon— Behind the filming of "Apollo 13." 

• Straight Up With A Twist— Vertical-takeoff flying wing. 

• Long Bomb — Weapon taps turbojet to chase down tanks. 

• Jumping Jupiter — Probe begins assault on the big planet. 

• Atomic Shrapnel — Particle smasher finds missing quark. 
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Vandyland's Dandy Spaceport 



LOMPOC, CA— If space- 
flight ever becomes as 
routine as air travel, 
Vandy may one day be as 
familiar a departure termi- 
nal as O'Hare or LAX. A 
unique civilian spaceport 
opens next year at Van- 
denberg Air Force Base. 

At the heart of the new- 
complex is a payload-pro- 
cessing facility developed 
for Air Force space-shut- 
tle missions — but moth- 
balle<l after the Challenger 
explosion. While the build- 
ing could still handle a shuttle, it's 
being expanded to accommodate 
commercial-satellite boosters. 

California Spaceport will also in- 
clude two stack-and-checkout facil- 
ities, a mobile launch platform and 
a blastoff pad. The pad's location 




Commercial spaceport centers around Integrated 
processing facility converted from shuttle program. 

boasts several advantages, includ- 
ing the abilities to launch out over 
the ocean and to put spacecraft 
directly into polar orbit. 

The West Coast port will special- 
ize in small rockets that pack pay- 
loads between 300 and 5000 pounds. 



Magnet's Record Magnitude 



TALLAHASSEE, FL— The 
Sunshine State will soon boast 
a new attraction, perhaps the 
most "attractive" thing ever 
built. It's the world s most pow- 
erful continuously operating 
electromagnet. The National 
Science Foundation is building 
the device in the new National 
High Magnetic Field Laborato- 
ry at Florida State University. 

The size of a minivan, the 
magnet will consume 24 mil- 



SUPERCONDUCTING COIIS 
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CURIJENT ■ I ^ 
FLEaROOE 



CURRENT 
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WATER PIPE - 



lion watts of power in order to 
produce a magnetic field of 45 
tesla — a million times stronger 
than that of Earth. 

Around the magnet's out- 
side curve two sets of super- 
conducting coils. Tucked in- 
side are conventional resistive 
coils. This hybrid design is the 
most economical way to 
achieve high magnetic fields. 

The engineering that has 
gone into the device is stag- 
gering. To cool the resistive 
magnets, pumps will force 
through more than 
400 quarts of wa- 
ter per second. 
That's a quarter of 
the average flow 
to all of Tallahas- 
see. In addition to 
the superconduc- 
tors, the outer 
coils will house 
enough steel rein- 
forcement to man- 
ufacture three au- 
tomobiles — and 
enough copper to 
wire 80 houses. 
When the mag- 
net is fully oper- 
ational next year, 
its immense field 
will probe atom- 
ic and biological 
structures. 

Helium-cooled superconductors 
wrap around water-cooled colls. 




Future Disney fireworks will carry microchip fuses. 

Silicon Fireworks 

LAKE BUENA VKSTA, FL— Exploding micro- 
chips will spark a new generation of fireworks at 
the Disney theme parks. Sandia National Laborato- 
ries and Walt Disney Co. are collaborating on the 
devices, called semiconductor-bridge ignitors. 

The chips are custom-designecl integrated cir- 
cuits dojwd with phosphorus. When hit with a cur- 
rent pulse, they ignite, triggering the pyrotechnics. 
But since the chips also include circuitry for tim- 
ing, logic and safety, they detonate only after re- 
ceiving s|)ecific electronic instructions. 

About 100 times smaller than conventional hot- 
wire setups, the devices heat up faster and with 
less energy than the fuses they'll replace. 
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Trolling For 

Toxic Fumes 

GROTON, CT— When oil or chemicals 
foul the nation's watenways, the Coast 
Guard springs into action. To gauge 
dangers to public health, the service has 
long sought a device that provides snap 
analysis of va- 
pors rising over 
a spill or fire. 

Now it's got 
one. A proto- 
type airborne 
emissions mon- 
itor, developed 
by the National 
Institute of Stan- 
dards and Tech- 
nology, samples 
the gases in 
midair. The air- 
f o i I - s h aped 
package dan- 
gles on a 1 50-ft. 
tether beneath 
a helicopter. 

Inside, instru- 
mentation ana- 
lyzes airborne 
chemicals and 
radios the data 
to a ground sta- 
tion. Measured 

weather para- ^^^^^^^^^^mj 

as 

wind speed and ^HIH^^^^^^Ii 

barometric Helicopter swings alr- 
preSSUre, ac- bome emissions monl- 
company this tor over burning oil slick 
information. ''"^"9 neid tests. 

Instead of waiting hours for lab re- 
sults, authorities can make quick deci- 
sions on the effects of the spill — and 
the possible threat to personnel and 
neighbors. The technology could also 
serve the armed forces by monitoring 
tjattlefields for chemical hazards. 



Interface In Outer Space 



KALININGRAD, 
RUSSIA— So just how- 
does the shuttle link 
up with the Russian 
space station Mir (see 
"Mission To Mir," 
page 52, May '95)? 
Linchpin of the opera- 
tion is a Russian-built 
mechanism installed 
on both spacecraft. 

The apparatus con- 
sists of a capture ring 
from which three tri- 
angular petals pro- 
trude. First, small mo- 
tors extend this ring outward. 
As the shuttle inches toward 
Mir, the petals on the shuttle 
side interleave with Mir's 
petals, and latches on each petal 
grapple the other side's ring. 

Then, the shuttle fires 
thrusters to force the space- 
craft together. The mated rings 
get pushed back onto their sup- 
ports, where 12 more latches 
complete the docking. 




Docking ring, mounted on airlock In shuttle bay |t>elow), 
sports three petals with latches that Initiate mating. 




Spy Satellites For Everyone 



BOULDER, CO 
— No longer 
will the Pentagon 
monopolize high-resolu 
tion spy satellites (a 
though military eyes will 
still be the sharpest in the 
sky). Starting in 1997, a new 
flock of Earth watchers will 
begin snapping hi-res pic- 
tures from space — for profit. 

The first of these commer- 
cial imaging satellites will 
be QuickBird, which wa.^ 
designed by scientists 
who worked on the Bril- 




liant Pebbles missile-defense 
project. Operated by Earth- 
Watch Inc., the space- 
craft can dis- 
cern details 
3 ft. across. It will fly 
in tandem with EarlyBird, a 
10-ft.-resolution satellite due 
for launch next year. 

There'll be competition, 
however. Both Lockheed's 
Space Imaging satellite and 
Orbital Sciences' Eyeglass will 
al.so boast 3-ft. resolutitm. 

QuickBird will usher In a new era 
of high -resolution Imaging satellites. 



Safe-Passage 
Sonar 

PORTSMOUTH, RI— Re- 
member when the Queen 
Elizabeth II ran aground 
off the coast of Massachu- 
setts? The 1992 accident 
brought home the fear that 
uncharted obstacles still 
lurk in shallow waters. 

To keep ships off rocks 
and reefs, Raytheon has 
developed an Automated 
Vessel Alert system called 
AVERT. The hardware 
combines a forward-looking 
sonar with a database that 



stores depth-profile charts. A Global 
Positioning System receiver keeps 
track of the ship's location, while an 



REMOTE 
ILa MONITOR 



^ CONSOLE ^ 

» ♦ '"''1 




UNINTERRUPHBLE 
POWER SOURCE 



AVERT feeds 
sonar readings 
Into console, 
where they're 
compared with 
electronic charts, 



acoustic data processor compares 
sonar readings with the electronic 
charts. If echo returns don't match 
the data — or the ship veers 
toward charted hazards — 
AVERT notifies the bridge. 

Aboard its own vessel, 
Raytheon tested the sys- 
tem off Cuttyhunk Island, 
near the location where the 
QEII sustained damage. 
Not only did AVERT spot 
the uncharted rocks that 
pronged the oceanliner, it 
also discovered numerous 
inaccuracies in the current 
chart with respect to 
oceanfloor geology and 
shipwreck locations. 
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Reel-Life Adventure Of "ApoUo 13" 




'Apollo 1 3" dramatizes tribulations of astronauts 
fighting for their lives after oxygen tank exploded. 

HOLLYWOOD, CA— This summer, 
you can relive one of the most sus- 
penseful space dramas of all time — 
the Apollo 13 mission. Op>ening June 
30, Universal Pictures' "Apollo 13" 
portrays the ill-fated Moon flight with 
loving attention to accuracy. 

The movie's zero-gravity scenes 
look realistic because they were 
filmed in zero-gravity. Universal char- 
tered NASA's KC-135, which flies 



parabolic paths to give its 
occupants 20-second peri- 
ods of weightlessness. 
Crews of up to 50 actors, 
directors and production 
people filled the plane, 
shooting zero-g scenes for 
20 seconds at a time. Tom 
Hanks went through 700 
parabolas — more than any 
living astronaut! 

Director Ron Howard 
tells Popular Mechanics 
that the aircraft lived up to 
its nickname: the Vomit 
Comet. "Everyone got 
green," he recalls, "and one 
of the camera operators 
lost it all over Kevin Bacon. 
But Kevin took it good-na- 
turedly, and we kept going." 

Meanwhile, on 
solid ground, four 
mockups of the 
Apollo command and lunar 
modules came to life at the 
hands of Max Ary, whose 
Kansas Cosmosphere and 
Space Center is restoring 
the real Apollo 13 com- 
mand module Odyssey. In 
addition, the background 
sets feature plenty of actual 
Apollo-era hardware. 
The sound stage, where 




scenes were filmed conventionally, 
was chilled to 38" F, matching condi- 
tions aboard the spacecraft. While 
the film crew worked in ski clothes. 
Bacon, Hanks and Bill Paxton shiv- 
ered in thin coveralls 12 hours a day. 

Howard, who was doing a "Gun- 
smoke" episode when the real Apollo 
1 3 mission took place, says he went 
with authenticity to boost dramatic 
tension: "This is a bona-fide summer- 
time movie, not a documentary." 




Film crew worked at>oard NASA's gravtty-defying KC- 
135 to lend authentlctty to scenes of weightlessness. 



Shoestring Moonshot 

SUNNYVALE, CA— A far cry from the big-budget 
Apollo days, NASA's next lunar mission will cost 
only $73 million. Lunar Prospector, a concept that 
has been around since 1992, is being funded under 
the Discovery program (see Tech Update, page 14, 
Aug. '93). It will launch in 1997 aboard a Lockheed 

LLV-2 rocket. 

The size of a 
beer keg, the 
Lockheed-built 
miniprobe will 
follow up on 
last year's Pen- 
tagon-spon- 
sored Clemen- 
tine mission 
(see Tech Up- 
date, page 20, 
Lunar Prospector w\U cany ttslnstnj- Aug '94) Lu- 
ments on three deployable booms. Prospector 
will detail the Moon's magnetic and gravitation 
fields and map the mineral makeup of its crust. The 
spacecraft will also keep an eye out for ice that 
might lie around the lunar south pole. 

NASA has awarded further study dollars to 
three other Discovery concepts: the Venus Multi- 
probe and two sample-return missions — one for 
solar wind, the other for cometary dust. 




Sunlight For A Rainy Day 



ARCATA, CA— A rare 25- 
pound blue lobster owes its life 
to a unique solar-energy stor- 
age technique. 

Built at Humboldt State 
University, the system relies 
entirely on hydrogen to bottle 
excess power generated by a 
photovoltaic array. 

A solar array puts out 8 kw 



machine splits water into oxy- 
gen and hydrogen, the latter 
stored in three 500-gal. tanks. 

At night, the hydrogen is run 
through a fuel cell, where it 
combines with oxygen from air 
to generate electricity. 

In an emergency, the system 
can switch to the local utility. 
But so far it has run faultlessly. 



SOLAR - 
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System stores solar power as hydrogen to 
aerate lobster's tank during dart< periods. 



under peak con- 
ditions. During 
the day, this 
electricity powers 
the compressor 
that can aerate 
aquariums — in- 
cluding the lob- 
ster's home. Even 
if clouds dim the 
sunlight, there's 
plenty of juice re- 
maining to run an 
electrolyzer. This 
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The More Windows You 
Open, The Cooler It Gets' 
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Windows, DOS and Mac versions 



Easy Point & Click Access 



Internet Connection 
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More Than 120,000 Software Files 
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Encyclopedia & Homework Help 




Free Trial Offer. 
Clip and Mail the 
Card or Call 
100-719-4900 and Request 
bur Free America Online 
Start-up Kit Today! 



Yes! I'd like to dy America 

Send me the free software and trial membe 
if I'm not completely satisfied, 1 may 





SELECT DISK TYPE AND 513 



Windows* 
Apple 
Other 



a 
□ 



Do you own a CD ROM? 

•To UK AnKiKi OnJmr far WiniiMn, vou mutf h 
araitnf; cop alWmSan 3 1 Uk of Amenci oJ 
KTvictnufi(/.\memOnlaw- Ik Other lumct I 



Online 



Free. 



There^ only one way to get the big picture about 
America Online*. Try it. That's why we make it so easy 
We give you the software and let you try it, absolutely free 
You'll be impressed by everything you can do with your 
computer, a modem, and America Online, and how easily 
you can do it. 



Just Point 
And Click. 

Get advice from 
hardware and software 
developers, experts and 
reviewers — even ask them 
questions directly Download any of 
the thousands of programs from our 
software libraries and use them 
oftline. Monitor your investments 
and the latest news. Manage your 
business better with the help of our 
Small Business Center Save time and mone)' in hundreds 
of different ways, from browsing for gifts in our online 
shopping area or booking your own airline tickets to using 
our great computing support forums. 




Internet Connection 




New Windows To Open 
All The Time. 

America Online offers multi-file downloading, s 
you can select the files you want with the click of a bui 
then do something else while they're 

downloaded for you. 
When the downloadii 
is finished, you'll 
automatically be signe 
the senice. Our e-mail 
gateway to the Internet 
links you to members c 
other e-mail and online 
systems for no additional cost. And new 
services are being added to America Online 
the time. When you connect to America 
Online, you connect to the electronic 
communit)- of the fiature — today 



As Easy To Try As It 
Is To Use. 



NO POSTAGE 
NECESSARY 
IF MAILED 
IN THE 
UNITED STATES 



MIL 



If you've never tried America Online, now's the 
time. If you have in the past, try us again — America 
Online's new graphic interface and 14-department mai 
menu makes our service easier to us< 
and more powerful than ever! But dc 
lake our word for it. 
Give us a try' and ^ 
find out what £^kjL 
you can A < 

accomplish 
when you open 
a few of our 
windows. 

Complete and mail 
the card or call 
1-800-7194900 and Request 
Your Free America Online 





Flying-Wing 
Hoverplanes 

GOLDEN VALLEY, MN— An 
outfit called EGR Co. has put a 
new slant on an old idea — de- 
flecting the airstream from 
props to lift an aircraft. 

The concept dates back to 
the late 1950s and an experi- 
mental aircraft caUed the Ryan 
VZ-3RY. In essence, big flaps 
bend propeller thrust down- 
ward. But investigators found 
that the downward-flowing air 
ricocheted back into the pro- 
pellers, sapping their efficien- 
cj'. The rebounding airflow also 
played havoc with the aircraft's 
horizontal tail surfaces. 

EGR says its patented de- 
sign does away with these prob- flying wing takes off vertically and can cany between four and nine passengers. 

lems. First, there's no tail — the air- provide redundancy without needing EGR's Charles Stone, who helped 

craft is a flying wing. And wing-model power couplers between props. The shape the aerodynamics of the B-2 

tests reveal little air re-ingestion. forward-swept wing puts the payload bomber, is building a 7-ft. radio model 

Other advantages? Six powerplants at the plane's center of gravity. to verify his plane's handling. 




Grizzly Bears Down On Minefields 



YORK, PA — No beast is more suited to 
digging and fighting than the grizzly 
bear. And no vehicle is more suited 
to those tasks than the Army's new 
breacher, nicknamed Grizzly by com- 




bat engineers. Two prototypes, built by 
United Defense, will soon begin testing. 

Grizzly will bear the brunt of 
the Army's mine-clearing oper- 
ations. It will also destroy hostile 
fortifications, bust up wire and fill 
in ditches. Its forebear: the Combat 
Mobility Vehicle demonstrator, has- 
tened into production after Desert 
Storm (see Tech Update, page 
17, June '91). 



Along with its mine-clearing 
and excavating arm. Griz- 
zly will carry an Mk.-19 40mm 
grenade launcher and M240 
7.62mm machine gun. 

Based on hull of Ml tank. 
Grizzly will claw <rway 
battlefield obstacles. 



New Birds For 
Space Talkers 

GREENBELT, MD— Talk to the 
shuttle and your voice goes 
through a Tracking and Data Re- 
lay Satellite, or TDRS. One of 
these birds is set to fly this sum- 
mer, joining five others perched 
22,000 miles above Earth. But 



Factory's Free-Range Robo-Carts 

GRAND RAPIDS, MI — Wires, laser targets and chemical trails keep automatic 
guided vehicles (AGVs) on track as they shuttle goods around factories. But they're 
expensive to reconfigure if the 
plant gets rearranged. 

Rapistan Demag Corp. has 
skirted this problem with vehi- 
cles that navigate themselves. 
On board the Virtual Path AGV, 
a computer stores an AutoCAD 
map of the factory. The vehicle 
tracks its own progress by read- 
ing from an odometer, a gyro 
and a sensor that looks for mag- 
netic reference points on the fac- 
tory floor. New marching orders 

can be downloaded quickly from u^reless AGV navigates by comparing data from 
a central computer. on board sensors to reference map In Its computer. 





New-generation TDRS will relay calls 
to shuttles and space station. 

that's it for this generation — 
they're aging, and only three 
work properly. The next lot will 
be built by Hughes and launched 
around the turn of the century. 

The new TDRS satellites fea- 
ture a key upgrade — communica- 
tions in the Kia-band. These high 
frequencies will keep NASA 
transmissions clear of interfer- 
ence from commercial satellites. 
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Bombs Get 
Turbojet s 

DALLAS. TX— On a fu- 
ture battlefield, a rocket 
roars from its launch rail. 
Vaulting behind enemy 
lines, it releases anti-armor 
submunitions — but their 
targets have vanished! No 
problem. The bomblets 
form a lethal swarm that 
buzzes deeper into hostile 
territory, picking off tanks 
and missile launchers. 




That's the vision behind 
the Powered Submunition. 
now under development by 
Loral Vought Systems. The 
weapon is an outgrowth of 
the Low-Cost Anti-Armor 
Submunition project (see 
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Powered Submunition gains 
100-mlle range from minia- 
ture Sundstrand turbojet. 



Tech Update, 
31. Dec. '92). 

A small turbojet and 
fuel tank will give each 
bomblet half an hour to 
cruise overhead, seeking 
targets with an infrared- 



laser radar. Meanwhile, a 
GPS receiver and data- 
k will provide infor- 
mation about both the 
location and type of 
target discovered. 
Loral Vought has tested 
the seeker, GPS and data- 
link in a helicopter-borne 
pod. Engineers are 
now completing two 
30-in. airframes, hoping to 
fly the weapons next year. 




Driving Der Uberhummer 



Mowag Eagle grafts 
bulletproof t>ody onto 
a Humvee chassis. 



KREUZLINGEN, SWITZER- 
LAND — Nothing's peaceful about 
U.N. peace-keeping operations. 
That's why the Swiss Army needed "Der Uberhummer." 

Manufacturer Mowag Motorwagenfabrik calls it the 
Eagle, but the armored reconnaissance car got the nick- 
name because it's built on a heavy Humvee chassis. The 
Swiss will receive 150 of the air-transportable vehicles. 

Inside, the drivetrain couples a 160-hp GM diesel with a 
' 4-speed Hydra-matic transmission. The superstructure is 
clad in aluminum and composite armor to shield against 
7.62mm ammunition. A rotating obser\'ation cupola sports 
a machine gun and six grenade -launcher tubes. 

Home Radon Watcher 

LOS ALAMOS, NM— 
The atomic scientists of 
Los Alamos National Lab- 
oratory have come up with 
a home radon monitor 
that's as convenient to use 
as a smoke detector. 

The device tracks the 
electric charges triggered 
when decaying radon 
'■ " I monitor atoms ionize air mole- 

' -wn atoms. cules. Inside, a pin sets 

up ai L- iield that .separates these charges. The 

result: a current that regi.sters on an electrometer. 

Not yet available on the market, the continuous sensor 
differs from today's one-shot home radon kits, which 
must be sent out to a lab for analysis. 
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Hot-Wiring The Brain 

ANN ARBOR, MI — The link between the nervous system 
and electronic technology just tightened. The University 
of Michigan is manufacturing electrodes that can stimu- 
late or record signals from individual nerve cells. 

The size of a pepper grain, each device is machined from 
silicon and laced with microcircuitry. Michigan engineers 
will be distributing the 
probes to neuroscien- 
tists free of charge. 

Applications? For 
starters, they'll aid in 
the development of im- 
plants to cure deafness. 
Some of the long-range 
goals include the treat- 
ment of muscle paraly- 
sis and a better under- 
standing of epilepsy. 



it! 




Shown on a penriy, microelectrodes 
can tap into single nerve cells. 



Monster Barge At Large 

MARSEILLE, FRANCE— Call it the mother of all 
barges. This immense concrete vessel — 722 ft. long and 
151 ft. wide — will soon drop anchor off the coast of Congo. 
There, it will house production equipment for the offshore 
Nkossa oil and gas field. Bouygues is buUding the barge. 




World's biggest concrete t>arge nears completion In dry-dock. 

When loaded, the big tub will weigh 100,000 tons. The 
pre-stressed concrete is laced with more than 7000 tons 
of reinforcement bars and post-tensioning cables. 

Rustproof and Rigged, concrete suits a ship like this. 
True, the concrete hull weighs more than a steel equiva- 
lent, but it's not as if the platform has to go anywhere. 

(More Tech Update on page 20) 



There is no excuse for dirty fuel injectors. 




Iech Update 




A portable ultrasound system gives medic an Instant view of Internal Injuries. 

Sound Vision For Combat Docs 

A handheld sensor, comprising 
an array of transducers, probes 
the soft tissues. In a backpack, a 
computer assembles the readings. 
A radio then relays them to a field 
hospital, where the information 
can be used to construct 3D im- 
ages. These will appear on the 
medic's Wsor display. 

In future versions of the sys- 
tem, a gel-transducer blanket will 
replace the handheld array. 
Placed around the body, the blan- 
ket will generate a bigger and 
more detailed image. 



FORT LEWIS, WA— Medics re- 
fer to it as "the golden hour." 
That's the time they have to iden- 
tify, diagnose and treat a battle- 
field injury. Wait any longer, and 
the patient usually dies. 

To give medics a head start, 
Madigan Army Medical Center 
and the Pacific Northwest Labo- 
ratory are collaborating on a 
portable imaging system based on 
ultrasound. The device will pro- 
vide real-time 3D pictures to as- 
sess internal damage and locate 
bullets or shrapnel. 



Welcome To Jupiter 

PASADENA, CA— Last July, a string of 
comets bombarded Jupiter. Now NASA begins 
its assault on the giant planet. This month, the 
spacecraft Galileo is scheduled to fire a 750- 
pound probe toward Jupiter's swirling clouds. 

It's the most difficult planetary entry ever 
attempted. Galileo must first adjust its 
trajectory to aim 
the saucer-shaped 
package, then spin 
to stabilize the 
probe as it jetti- 
sons. The probe 
will free fall for five 
months, reaching a 
speed of 100,000 
mph. It will then 
slam into the at- 
mosphere and aero- 
brake for 2 min- 
utes. A parachute 
will slow it further. 

Mission con- 
trollers don't ex- 
pect the probe 
to last more than 
75 minutes as it 
plunges through 
Jupiter's atmos- 
phere, but that'll 
be enough time to 
radio data back to 
Galileo. The probe 
is set to measure 
clouds, wind and 
other weather fea- 
tures. Meanwhile, 
Galileo will ma- 
neuver into orbit 
around the planet. 




Juplter-bound probe wM 
be the first to enter atmos- 
phere of a giant gas planet. 



They Found The Missing Quark 



BATAVIA, IL— It 
took more than 
17 years, but the 
shyest of those 
subatomic parti- 
cles known as 
quarks has finally 
revealed itself. 
The "top quark" 
has been winking 
into existence inside the only ma- 
chine strong enough to bring it to life. 

Tevatron, king of all synchrotrons, 
set the stage for the discovery. The 
monster accelerator, located at Fer- 




milab, slams protons and 
antiprotons head-on to pro- 
duce a record 1.8 trillion 
electron volts — just enough 
energy to create 
a top quark, 
which doesn't ex- 
ist in nature. But 
the topper never 
lasts long— 10 " 
seconds is its lifetime — and 
it doesn't pop up too often. 

Fermilab physicists have 
piled up enough top-quark 
detections to rule out kiack- 
ground noise. Now 
comes the hard 
pari — figuring out 

Top quaric leaves 
streaks (above) 
recorded by 
Tevatron s particle 
detector |r1ght|. 



what the quark can tell us about 
physics. The particle has a huge 
mass— roughly that of a gold atom. 
Researchers hope this trait will help 
them to solve a longtime mystery: 
Where does mass come from? TCTI 
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From 0 to 6( 
^X^th four sets oi 

And we're not talking about Sunday bags, either. But even with all that room, the 1995 ' 
Chevy Impala SS behaves less like a typical luxoboat than a swoopy 2+2 — and just try j 
squeezing three of your best-fed golfing buddies and their sticks into one of those. To help 
improve your lie, we outfitted Impala with beefy 17-inch BFGoodrich® Comp T/A® tires. 

For a brochure call 1-800-950-2438. The Chevrolet Emblem and Impala are regista 



in 7.4 seconds. 
:lubs in the trunk. 

massive disc brakes all around and a rear suspension straight out of Tales of the Highway 
Patrol, including de Carbon gas shocks, steel springs and anti-roll bars. But honestly, 
IS the Impala SS really that fast? Let's put it this way: you'll never miss another tee time. 

IMPALA SS cf^^p Genuine Chevrolet™ 

•cnurks and Chevy is a trademark of the CM Corp. GM C orp. All Rinhts Reserved. Buckle up. America! 



AUTOMOBILES 

New Cars 




Ford Mustang Cobra R 

• "Go build a car that will beat the 
Camaro" was the order given to 
Ford's Special Vehicle Team (SVT). 
The result is a limited production run 
of 250 specially prepared Cobra R 
Mustangs. Although completely 
street legal, Cobra Rs are sold only to 
racers who intend to add a rollbar, 
fire extinguisher and 5-point seatbelt 
and compete in SCCA-, IMSA-, 
NHRA- or IHRA-sanctioned events. 

To get the job done. SVT replaced 
the Mustang Cobra's standard 240- 
horsepower 5.0-liter V8 with a 5.8- 
liter (that's 351 cu. in.) V8 that cranks 
out 300 hp and 365 ft.-lb. of torque. 
This is 25 more hp than you'll find in 
any stock Camaro, and enough power 
to'turn the R's big (P255/45ZR17) 
BFGoodrich Comp T/A tires into a 
black gooey mess. 

Getting the power to those tires is a 
heavy-duty Tremec 5-speed manual 
transmission, a heavy-duty clutch and 
3.27:1 limited-slip differential. There's 
also a 20-gal. Fuel-Safe fuel cell that 
lets the Cobra R stay out on the race- 
track longer. 

Modified heavy-duty ad- 
justable shocks and 
MacPherson struts 



work with progressive-rate coil 
springs to lower the car and make 
the R a very responsive handler. An 
extra-thick front antiroll bar keeps 
body lean in check. The Mustang 
Cobra's huge 4-wheel disc brakes 
(13-in. front rotors) with ABS are 
also found on the R, but SVT added 
a heavy-duty master cylinder 
that provides drivers with 
better brake-pedal feel. 

All Cobra Rs are 
Crystal White, have a 
saddle cloth interior, 
wear unique 5-spoke alu- 
minum wheels and have 
the taller hood necessary to 
clear the larger engine. It's sold only 
through SVT-certified Ford dealers 
for $1^5,499. —Scott Oldham 



Suzuki Esteem 

After owning the compact 
sport/utility market for the 
past decade, Suzuki has en- 
tered the subcompact sedan 
market with a new car that's 
named the Esteem. 

The Esteem is available in 
two trim levels: the GL base 
model, priced at $11,399, and 
the more luxurious GLX, 
starting at $12,699. The GLX 
comes with power windows, 
door locks and mirrors as 
standard. Both have dual air- 
bags and offer antilock brakes 
as an option. 

However, the Suzuki lags 
behind its competitors — liter- 
ally — in power. It's the least 
powerful car in the subcompact 
class. The Esteem's only engine 
is a 98-hp 1.6-liter 4-cylinder 
that's available with a 5-speed 
manual or an optional ($1000) 
4-speed automatic transmission. 

—S.O. 

Isuzu Rodeo 

To a casual observer, the 1995.5 Isuzu 
Rodeo may look just like the 1995.0 
model. However, the astute car buff 
will notice that the half-year designa- 





The subcompact Suzuki Esteem Is small on ttie outside and under the hood. 



The midyear Introduction of the Isuzu 
Rodeo brings with It dual alrt>ags. 

tion brings with it some very welcome 
refinements. First among them are 
dual airbags. Yes, now each and every 
Rodeo — 2-door and 4-door — boasts 
the crash security of standard front 
airbags. Also new are the dashboard 
— with improved ergonomics — a re- 
vised power door-lock system and 
power-window switches. 

And so the neighbors will know 
your Rodeo is new and improved, the 
.5 version has a restyled front airdam 
and grille logo. — Don Chaikin 
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PM HOTLINES 

COMMUNICATE 
WITH US 

We're trying to make it easier 
for you to communicate with us. 
Here are four ways you can do it. 



LETTERS 



Your written letters are always 
welcome. If we think your letter would 
be interesting to other readers, we 
might even print it In our Letters 
column (unless you request that it 
not be printed). Our editors are listed 
by department on the masthead in 
the front of the magazine next to 
Editor's Notes. Our address is. Popular 
Mechanics. 224 W. 57th St.. New York. 
NY 10019. 



FAX MACHINE 



If you have access to a fax machine, 
you can fax written mail to us. Our fax 
number is (212) 586-5562. and it's 
available 24 hours a day. 



ONLINE ACCESS 



World Wide Web 

Computer users with a connection to 
the World Wide Web can log into our 
Web site. The PM Zone You can 
exchange messages with other users, 
and with the Webmaster who 
maintains the site. There are also more 
than 1 000 text, graphics, software and 
digital movie files to browse through. 
To log in, simply launch your browser 
software and open the following URL: 
http://popularmechanics.com. 

Internet E-Mail 

If you subscribe to America Online, 
CompuServe, Prodigy or any other 
online service offering Internet mail 
capabilities, you can reach us at: 
popularmechanics@hearst.com. 

Dial-up Bulletin Board 

Even without Internet access, you can 
use your modem to dial our computer 
24 hours a day. The number is (212) 
582-8369. Once you're online, feel free 
to leave messages for specific editors, 
or direa inquiries and comments to a 
specific department. You can also 
share your thoughts with other readers 
who call in. 

Simply set your communications 
software to 8 bits, no panty and I stop 
bit (8-N-l) and set the baud at 1200. 
2400 or 14.400. Please remember that 
we are not a full-time bulletin board. 
So please bear with us if it takes awhile 
to answer your message. 



READER INFORMATION SERVICES 



Our Reader Information Services 
Department is operational five days a 
week from 9 am to 5 pm Eastern time 
The phone number is (212) 649-3127 
Please call our Reader Information 
Services Department, nor our editors. 
for information on back issues, reprints 
of articles, etc. 
Subscription Inquiries 
Call (800) 333-4948. 






Clockwise Irom lop left, that s Jack Daniel, Jess Moltow. Lem Tolley. Frank Bobo and Jess Gamble (Jimmy's in the mkldie). 

ACK DANIEL'S HEAD DISTILLER, Jimmy 
3edford, has lots of folks looking over his shoulder. 

Since 1866, we've had only six head distillers. 
(Every one a Tennessee boy, starting with 
Mr. Jack Daniel himself) Like those before 
him, Jimmy's mindful of our traditions, 
such as the oldtime way we smooth our 
whiskey through 10 feet of hard maple 
charcoal. He knows Jack Daniel's 
drinkers will judge him with every 
sip. So he's not about to change a 
thing. The five gentlemen on his 
wall surely must be pleased 
about that. 



SMOOTH 
TENNESSEE 



SIPPIN' 
WHISKEY 



Tennessee Whiskey • 40-43% alcohol by volume (80-86 prool) • Distilled and Bottled by 
Jack Daniel DistiHery, Lem Motlow. Piopnetor, Route 1, Lynchburg (Pop 361). Tennessee 37352 
PliLcd m ihc National Rcgisu-r of Hisumc Placef hy the United Siatfs GinvniiTu-m 
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OUTDOORS 



Renewable Resources 



BY JOE SKORUPA, Boating/Outdoors Editor 



• Today, outdoorsmen of all genders 
support recycling efforts. But we do 
so in a general, 3rd-party kind of way. 
We separate trash. We take oil and 
batteries to collection centers. We 
cart reusable sacks to the supermar- 
ket (at least some of us do) to avoid 
using throwaway bags. But what's the 
end result? Our junk goes off some- 
where and is never seen again. An ex- 
ception to this rule is paper goods and 
aluminum cans that sometimes sport 
a tag line indicating that they're made 
partly of recycled materials. 

Aside from these products, all that 
most of us really know about recy- 
cling is that someone takes our dis- 
posables (called post-consumer waste 
because it has been used once) and 
gives them to someone else. That 
someone recycles them, we hope, and 
makes the end product available to 
others for a second use. The problem 
is that the fruit of our efforts is largely 
invisible. The belief we all have that 
the unseen process is working 
amounts to Uttle more than blind faith. 

Not anymore. Today, you can actu- 
ally touch, feel and wear something 
that's made from post-consumer plas- 
tic. That's right: New outdoor gear 

Soda-Bottle Chic 




1 . PLASTIC SODA-BOmE BODIES 
NtE SEPARATED FROM LABELS AND 
CAPS, THEN BY COLOR 



2. AFTER STERIUZAT10N. 
BOTTLES ARE CRUSHED 
AND CHOPPED. 



3. TINY PIECES OF FLAKE 
ARE MELTED IN VATS. THIS 
PRODUCES A THICK UQUID 

THAT S EXTRUDED 

THROUGH SHOWER- 
HEAD-UKE DEVICES 
TO CREATE 
FIBERS. 




5. THREAD 
PRODUCED 
FROM DISCARDED 
SODA BOTTLES IS WOVEN 
OR KNIT INTO FABRIC THAT'S 
USED IN SWEATERS, SHIRTS, 
BELTS AND SHOES 



4. THE FIBERS 
ARE STRETCHED 
TO PRODUCE 
THINNESS AND 
STRENGTH. THEN 
THEY'RE CRIMPED, CUT INTO 
SHORT PIECES AND BALED 
THIS PRODUCT IS SOLD TO 
CLOTHING MANUFACTURERS 



now on the market is made 
from shredded Coke bottles. 
The next sweater you buy 
could be made from 25 bot- 
tles of Dr. Pepper. The next 
insulated jacket you pick up 
could contain 10 bottles of 
Mountain Dew. 

How is this possible? Last 
year, a mass-produced fabric 
began appearing in a limited 
number of products made 
from 100% recycled plastic 
fibers. The fabric, Fortrel 
EcoSpun, was introduced by 
Wellman Inc., of Shrews- 
bury, New Jersey. This year, 
following a successful first 
season, a larger number of 
name-brand manufacturers 
came out with outdoor appar- 
el and gear made with the 
fabric. So many manufactur- 
ers, in fact, that the products 
could fill the L.L. Bean cata- 
log. Companies currently us- 
ing the fabric are Patagonia, 
JanSport, Coleman, Sam- 
sonite and Cannondale. Oth- 
er textile makers, notably 
3M, DuPont and Hoechst 
Celanese, are following Wellman's 
lead and introducing their own re- 
cycled-polyester fabrics. 

What's unique about EcoSpun and 
similar materials is that they're com- 
posed entirely of post-consumer plas- 
tic. Post-consumer distinguishes it 
from other recycled plastic, which can 
be made from industrial scraps. Most 
recycled paper, for example, contains a 
large portion of waste collected at mills 
and other manufacturing facilities. 

The new generation of recycled 
plastics is made of products all of us 
buy in the supermarket. While most of 
it comes from soda bottles, a portion is 
also derived from water, juice and 
food containers. Containers that han- 
dle edible products, especially soda 
bottles, are typically made of an ex- 
ceptionally high-quality plastic called 
PET (for polyethylene terephthalate). 

To make clothing from post-con- 
sumer PET, Wellman spent millions 
of dollars to develop a high-tech man- 
ufacturing process that only recently 
came on line. It begins with the re- 
moval of low-quality containers, such 
as those used for detergents. From 



26 



PMUJUJTtlAnONB»AOCIU>HE SHOtMAN 



POPULAR MECHANICS* JULY 1995 



here, contaminants — such as labels, 
caps and black-base cups — are re- 
moved. At this point, the containers 
are sterilized, crushed and chopped 
into small pieces called flake. 

This flake is melted in vats. The 
most difficult part of the process is 
removing impurities so that a consis- 
tent molecular weight is maintained. 
The pure, thick liquid is then extrud- 
ed through filters and shower-head- 
like devices called spinnerets. As the 
hot liquid is extruded, it cools and so- 
lidifies into fibers as thin as human 
hair. (The fibers must be this thin to 
be comparable to those made from 
virgin polyester.) After cooling and 
drawing, the fibers are crimped and 
cut to lengths of 
1 to 3 in. Fabric 
makers then spin 
this large mass of 
fibers into thread, 
which can ultimate- 
ly be knit or woven 
into garments. 

The first com- 
pany to offer cloth- 
ing products made 
*ith this fabric — 
Fortrel EcoSpun — 
was Patagonia, the 
large, eco-minded 
outdoor outfitter. 
A year ago, several 
pullover sweaters 
made with the 
fiber were sold. 
This year, how- 
ever, Patagonia's 
Fortrel-EcoSpun 
products number 
in the dozens. 

There is consid- 
erable motivation 
for finding high- 
volume use for 
post-consumer 
plastic. For one 
thing, it makes 
up about 20% of 
the waste in the 
U.S. Second, many 
states have bottle- 
deposit laws and strict curbside re- 
cycling programs, which result in the 
collection of huge amounts of post- 
consumer plastic. Something has to be 
done with this stuff. Companies like 
Wellman are doing it. 

In addition to fine fiber made of 
post-consumer plastic, outdoorsmen 
are finding other recycled materials 
in an array of garments and gear. 
North Face, for example, offers prod- 
ucts that feature fabric made of recy- 
cled fleece, and Roffe has switched its 
entire line of jackets to insulation 
made of recycled polyester. 

After sweaters and jackets, foot- 
wear is the most common item to 



utilize recycled materials. Nike and 
Reebok led the way last year with 
cross-trainer boots made partly from 
recyclables. The Reebok Telos boot, 
for example, is made fix)m 70% recy- 
cled and reclaimed materials. While 
most of the recycled substances are 
taken from the manufacturer's own 
cutting-room floor, some also come 
from automobUe tires and other j)ost- 
consumer sources. 

Another increasingly important 
manufacturing area using recycled 
components is outdoor gear. These 
products include backpacks, travel 
bags and sleeping bags. JanSport has 
developed an entire line of backpacks 
and bags, called the Muir Woods 




The last thin^ you want to 
worry about is jock itch... 

Cure it with 
Cruex. 

V 




Collection, made of recycled canvas. 

How much of a difference can this 
type of recycling make? Truthfully, it 
doesn't figure to have much of an im- 
pact in the overall waste-management 
picture until fiber-making technology 
improves and the demand for recy- 
cled apparel increases. It has been 
demonstrated many times over that 
most of us are happy to support envi- 
ronmentally friendly products — but 
only if they're as attractive, durable 
and priced comparably to products 
that have no environmental claim. 

Still, the picture looks promising, 
especially since Wellman introduced 
a 2nd-generation recycled fabric that 



will appear in casual and business ap- 
parel as early as this fall. 

Right now, approximately 40% of 
Wellman's worldwide fiber production 
is made from recycled materials. This 
adds up to a recycling program that 
uses more than 100 milhon pounds of 
post-consumer PET, or about 1 billion 
bottles. The amount of petroleum 
saved by using jxtst-consumer bottles 
instead of virgin materials in the man- 
ufacturing process is enough to power 
a city the size of Atlanta for a year, 
according to Wellman. And each year 
the amount grows. 

Now to switch gears a bit Certain- 
ly, it's a rare occasion that this col- 
umn, or any in POPULAR MECHANICS, 
features a story 
about clothing. But 
while we're on the 
subject, it would 
be a mistake not to 
mention how you 
can win a Chevy 
truck, thanks to a 
member in good 
standing of the 
clothing industry. 
The Fort Worth, 
Texas-based Dick- 
ies line of rugged 
clothing and work- 
wear is sponsoring 
such a contest, and 
PM readers are in- 
vited to enter. The 
two grand prizes 
are 1996 full-size 
Chevrolet pickup 
trucks. Five first 
prizes are $1000 
in cash and $100 
Dickies gift certifi- 
cates. More than 
5000 other great 
prizes are also 
being offered. 

The Dickies Am- 
erican Worker Of 
The Year Contest 
is a way of recog- 
nizing the hard la- 
bor, spirit and per- 
severance of the American work ethic 
and individual workers. To enter, 
write 75 words or less about the nomi- 
nee (yourself or someone you know) 
that completes the thought, "I think 
my nominee deserves recognition as 
an American Worker because . . 
Then send it to Dickies American 
Worker Of The Year, P.O. Box 
670589, Dallas, TX 75367. No pur- 
chase is necessary, and you can enter 
as many nominations as you'd like. 
Entries must be postmarked no later 
than August 23, 1995. 

Just think of all the soda bottles 
you can haul off to the recycling cen- 
ter with a full-size Chevy pickup. M 
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AUTOMOBILES 



Asia Spy Report 



BY SCOTT OLDHAM. West Coast Editor 




announcing that Acura dealers 
will soon have a sport/utility 
vehicle (essentially a re- 

Ibadged Isuzu Trooper) of 
their owti to sell. 



1996 Nissan 
Pathfinder 

• Nissan's long-awaited all-new 
Pathfinder, which will reach deal- 
ers in the spring of 1996, certainly 
looks more modern than the 
squared styling on the present 
model. The change is evolutionary, 
thanks to the truck's wide stance, 
unique rear-door handles and small- 
ish rear quarter-windows. Glass is 
flush and in abundance, the body lines 
are swooping but subtle. The cowl is 
low, giving the driver better forward 
vision. The side glass and side mirrors 
are bigger. In back, there's a one- 
piece hatch, and, at the expense of 
some cargo room, the spare tire 
seems to have been moved inside, pro- 
viding for a cleaner, less trucklike 
rear look. 

In the race to be the first 
Japanese luxury nameplate 
with a sport/utility, Infiniti 
dealers also will be getting a 
version. Both the Nissan and 
Infiniti will be V6 powered. 

iViore Japanese 
Luxury Sport/Utilities 

Infiniti is not running the luxury 
sport/utility race alone: Toyota plans 
to put Lexus off-road by January. The 
Lexus sport/utility vehicle, based on 
the Toyota Land Cruiser, will be 
called the LX 450 when it arrives at 
dealers. Power will come from the 
Land Cruiser's 4.5-liter inline 6-cylin- 
der engine, but the LX version will 
have more luxurious interior ajipoint- 
ments than the Toyota, and it will 
be restyled with the characteristic 
Lexus-family features. And, if every- 



one holds to their current schedules, 
the Lexus may well be the first 
Japanese luxui-y-brand sport/utility. 

In the meantime, Acura — Honda's 
luxury division — has thrown its hat 
into the 
ring by 




Toyota RAV4 

The popularity of Toyota's 
KAV4 compact sport/util- 
ity has exploded in Japan. 
There, the 2-door version 
consistently sells at an amazing 
rate of 6000 per month. It should 
arrive at U.S. dealerships in the 
fall. The 4-door version goes on 
sale in Japan early this summer, 
and it's expected to come to 
America soon after we've all 
recovered from the dreaded 
New Year's Dav hangover. 
The 4-door RAV's 94.9-in. 
wheelbase is 8.3 in. longer 
than the 2-door's, and it's 
Ki.l in. longer overall than 
the 2-door. In Japan, the 2- 
duor RAV4 costs between 
$16,306 and $19,367. Those prices 
sound about right for the U.S. ver- 
sion. The 4-door will probably start 
at just under $17,000. 

Kia Sportage 2-Door 

The 4-do()r version of the Korean- 
made Kia Sportage compact 
sport/utility is at Kia dealers 
now. In the fall, those same 
dealers will also be pushing 
the sportier 2-door version. 
Geared to young buyers, the 
'96 2-door Spoilage will cost 
less than the bigger truck's 
$15,250 base, but it will still be 
powered by the same 139-hp 
dohc 2.0-liter Four that moves 



Toyota's RA\/4 compact 
sport/utility Is coming 
In 2- and 4-door 
versions. 




In 1 996, Kia will Import this 2-door version of Its new Sportage sport/utlllty. 
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Isuzu wlll add the Oasis minlvan and the Hombre entiy-level compact pickup to Its model lineup In January of 1 996. 



the 4wd 4-door truck. It won't be a 
rocket, but the smaller, lighter 2-door 
should beat the 4-door to the next 
stoplight. And it'll run circles around 
any 95-hp 2-door Suzuki Sidekick or 
Geo Tracker. Dwarfed by its bigger 
brother, the 2-door Sportage's 93-in. 
wheelbase and 148-in. length are both 
1 1 in. shorter than the 4-door's. This 
truck's rear cap is removable, as is 
its large glass sunroof, making the 
Sportage a quasi-convertible, like the 
Suziiki Sidekick/Geo Tracker. We ex- 
pect that a folding-canvas rear cap 
will also be available. 

Isuzu Oasis 

Isuzu is slated to enter the ever- 
crowding minivan market in January 
1996 when its dealers begin selling 
the Oasis, a version of the Honda 
Odyssey. The van is part of a growing 
partnership between Honda and 
Isuzu, which already supplies Honda 
dealers with the Passport sport/util- 
ity. The Oasis, which is Isuzu's first 
minivan, will have the same 2.2-liter 
16-valve 4-cylinder engine and elec- 
tronically controlled 4-speed auto- 
matic transmission that move the 
Honda. Dual airbags and antilock 
brakes will be standard. Expect the 
cost to be within dollars of the 
Odyssey's $23,000 base price. 

Isuzu Hombre 

Also scheduled for a Janu- 
ary 1996 on-sale date is 
Isuzu's new pickup — 
affectionately called 
the Hombre. The 
Hombre wall replace 
Isuzu's present no- 
name pickup. For this 
vehicle, Isuzu looked to 
General Motors, which 



owns 37.5% of Isuzu. At its essence, 
the Hombre is a stripped and restyled 
Chevy S-IO/GMC Sonoma. The Hom- 
bre's appearance combines a new 
nose and quarter panels from Isuzu 
stylists with GM's cab, pickup-box 
inner panels, taillights and tailgate. 
Only one model will be offered: a reg- 
ular cab with a standard bed and 2- 
wheel drive powered by GM's 118-hp 
2.2-liter 4-cylinder and backed by a 5- 
speed manual. Isuzu will not offer the 
optional V6 in GM pickups. Options 
will include a rear step bumper, slid- 
ing rear glass and a/c. Pricing 
should start at $10,500. 

Suzuki 
X-90 

Suzuki says its 
X-90 is like no 
other 2-passenger 
vehicle on the road 
Others say the X-90 
looks like somebody 
put a Honda Del Sol body on 
a Suzuki Sidekick chassis. Both 
camps are correct. The 4wd X-90, 
which will arrive at dealers this fall, 
sits on the same 86.6-in. wheelbase 
and uses the same drivetrain as the 
2-door Sidekick. That means 95 hp 
from an sohc 16-valve 1.6-liter Four. 
A 5-speed is standard, a 4-speed 
automatic, op- 
tional. The 
2-speed 



transfer case, automatic free-wheel- 
ing front hubs and power steering are 
right out of the Sidekick parts bin as 
well. Four-wheel antilock brakes will 
be standard. Dimensionally, the X-90 
is within inches of the Sidekick in 
every direction — it's just a bit lower, 
longer and wider. Inside the T-top 
sportster are dual airbags, power win- 
dows and door locks, a center console 
and full carpeting. Pricing should 

start in the 
$10,000 
range. 




The 1 996 Suzuki 




Hyundai gets this coupe — spied at Porsche's proving grounds — and new Elantra sedan. 



X-90 is part sports car, part sport/utlllty. 

Hyundai Elantra 
And Scoupe 

This slick-looking subcompact sedan 
will replace the boxy Elantra at 
Hyundai dealers in January 1996. The 
name Elantra should stick around, but 
not much else will carrj' over from the 
present car. Wrapped in a smooth skin 
that bears a striking resemblance to 
the Korean carmaker's new Accent 
and midsize Sonata, the '96 Elantra 
should have more interior volume than 
the current car — it needs the space to 
battle the Dodge Neon and Mazda 
Protege. The new car will be powered 
by Hyundai's owti family of 4-cylin- 
der engines — ranging from a 90- 
hp 1.8-liter to a 2.3-liter making 
150 hp — undergoing development 
Along with the Elantra, 
Hyundai dealers will also be get- 
ting a racy-looking coupe (to re- 
place the Scoupe) in early 1996. 
Whether this all-new hatchback will 
be called the Scoui)e is unclear, but it 
will be no suiy)iise if Hyundai lets the 
name expire. Based on the same plat- 
form as the Elantra, this coupe wUl be 
powered by the same family of new 
4-cylinder engines. These shots were 
taken at Porsche's proving grounds in 
Germany — so, apparently, Porsche is 
helping with the car's handling. HH 
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Detroit Spy Report 



BY JIM DUNNE, Detroit Editor 





Pontiac Grand 
Prix, Circa 1997 

• If you've seen Pontiac's Grand Prix 
300 GPX concept car at a recent auto 
show, you know what the '97 Pontiac 
Grand Prix 4-door sedan looks like. 
Like the showcar's front- and rear- 
fender flares, the 300 GPX is pretty 
much a dead ringer for almost 
showroom-ready proto- 
types that have been 
spotted around De- 
troit. Other than the 
lack of flares around 
the wheels, the Grand 
Prix sedan proto- 
types show less lower-body 
cladding than the concept car. The 
prototype 4-door's wheels are a new 
design, and the round running lights 
in fascia are taped over as a disguise. 

Compare the details of the 2-door 
Grand Prix prototype v\ith the sedan 
and you'll see that the cars have a 
different greenhouse. Other unique 
features of the 2-door are the styling 
details of the front end. The cooling 
air intakes of the coupe are low and 
molded into the bumper surface. The 
wheels on the coupe are identical to the 
ones on the 300 GPX, which means 



those wheels will most likely be avail- 
able on production Grand Prix models. 

1997 Buicl< Parle Avenue 

Major styling changes are in store for 
Buick's flagship sedan. Hints of those 
changes can be seen 
through the dis- 
guLses that mask 
the spied proto- 




the leading edge of the window, 
rather than to the metal below the 
beltline. The wheels are a fresh look 
and the wheel wells show a hint of a 
Hare. The changes continue around 
front, where the parking lights and 
turn signals are mounted in the 
bumper face. The grille main- 
tains the vertical-bar design of 
cuiTent Park Avenues. 

Massaging Seats 

The seats in your next car may be 
more expensive than the plush ones in 
your home. GM is planning to include 
seats that not only warm up your back 
and backside separately, but also give 
you a massage at the same time. Look 
for these vibrating seats in some 
GMC sport/utility models in the near 




The distinctive, rounded profile and shortened nose help define the '96 Saturn. 



types. For one thing, Buick's tradi- 
tional gi*ab-type door handles will be 
discarded in favor of the common 
flipper type. Also, the front doors are 
redesigned, with mirrors mounted at 




The Buick Park Avenue Is getting new mirrors and door handles for 1 997. 



future. The massage can be tailored to 
relax either your keester or your 
back, or both. You'll also be able to 
lean back on warm cushions and get 
a stress-reducing massage. 

1996 Saturn Sedan 

Saturn's first major body restyling 
since the car was introduced is 
planned for 1996. These models show 
a more rounded body shape and a 
snub no.se replacing the sharp lines 
of the current car. Also, the rear 
doors on sedan and wagon prototypes 
that have been seen show the same 
rear door. With both versions using a 
single rear-door shape, Saturn can 
realize a manufacturing economy by 
eliminating the costs of unique rear 
doors and quarter panels. ■•■ 
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THE VERDICT: 



The best protection you can 
buy against radar and laser 



Automobile Magazine, December '94 



Automobile Magazine rated BKL64SS'l i/V//j 

R;idar/l.abcr detector luiinlxr one. And the next gen- 
eration is even Ix'tter. W e know your eiistt)mers will 
agreel Introdiicini; BKL ~-4^S I i /V//.«-the latest in 
//;/rt'tVct?<//-'/t Radar/ l aser detection troni hl l-lRHNU s, 
the technolog) leader. 

The new BEL ~45STi P/ii> retains the ". . .consis- 
tently superior detection range" and the ability to 
remain "...totally immune..." to the \i.-2 of its 
predecessor. In addition, BEL ~-4Ss ri /'//^ eliminates 
oui-ot-band false signals w ith even greater efficiency 
Quartz Resonator Claiibration (QRC") targets each 
incoming signal through precision scanning and 
identifies it as true tr.ifrii. Radar. 

Shadow Technology means undetectability 

Automobile .Magazine's findings confirm it: Shadow 
Technology "...proved totally immune to the 
stealthv \v.-2."" .\Ianv manufacturers have claimed 
total undetectability. But only Shadow lechnology* 
has been consistenti}' proven completely immune 
to \\.-2. 




Dual-Tracking Laser " 

Based on milii.n\ l aser technology used in 
Operation Desert Storm, Dual- I racking l .iser 
provides both front and rear Laser detection. "Ii 
also led the p.ick in l.iser detection lange, delivering 
on a\erage 2S jx-rcent more range than the second- 
place Hnisher and up to 150 percent th.ii of the 
also-r.ins." (^uite an achievement. 

. . superior detection range. . . " 

" 1 he Bid's great strength is its consistently superior 
detection range. This outstanding Radar detection 
(..ipability is aceomplished through the use of 
Bl.l s dual-pateiued 1 .Ml (I undamental Mixer 
lechnology ). 

". ..an engineering feat of considerable note. " 

BLL ~45.S I i I'liis is the best pioteciion your cus- 
tomers can buy against Radar and l aser. I or 
more information on the complete protection of 
BLl ■" »SS 1 i/V//.v, call us lodav: 

1-800-828-8804 usa 
1 -800-268-3994 Canada 



Model 74 5ST, 



BEL-TRONICS LIMITED 

Leadership through Innovation and Technology ' 

Quotv^ u%rd Kith |H-rMir.s>i>n truni Aulomiibili- Maf^H/inr Automtibde M.igJ/*'^*' 
« trMlrmark of K III M.i^^.i/tiu- f in.iTu»- Cmporjtiun 

rrgntrfed tradrn. «k of BEL TRONICS lIMlTfD TM tfddpm^fk ol 
BEL TRONICS LtMIUU Pi "t. . ir.) und.-i US and fofrnftn p^tpnU 



ELECTRONICS 

In Trovible? Call Ford 

BY FRANK VIZARD, Elearonics Editor 




Center, the Irving, Texas-based clear- 
inghouse for all calls. Depending upon 
which button is pushed, the center 
relays the call to the local 911 emer- 
gency system or to Lincoln's road- 
side-assistance program. 

Thanks to the GPS antenna built 
into the trunklid, additional informa- 
tion is sent to the response center 
without you having to lift a finger. 
The data, automatically transmitted 
via the cellular phone, includes the 



be a weakness in the RESCU system. 
Technically, it's relatively easy to link 
a car alarm to RESCU. If the car 
moves without authorization — by fail- 
ing to enter a numeric code, for in- 
stance — RESCU could automatically 
report the car as stolen if the driver, 
when contacted by phone, fails to give 
the proper password. Plus, a remote 
device could be linked to RESCU so 
you'll be able to call for help even be- 
fore getting into the vehicle. 



• You're driving down an 
unfamiliar road when, right 
in front of you, two cars col- 
lide. You can see a cracked 
windshield and a driver 
slumped over the steering 
wheel. Your first instinct is 
to call for help. Fortunately, 
you have a cellular phone. 
Then you realize you don't 
really know where you are. 

It's no secret that, for 
many drivers, the space be- 
tween destinations is un- 
explored territory. And if 
trouble looms — whether it 
be car failure or worse — you 
suddenly start asking your- 
self the same questions 
19th-century pioneers did: 
Are the natives friendly, and 
where is the cavalry? 

The notion of car safety — 
once solely jwsited around a vehicle's 
ability to survive a crash — now ex- 
tends to pei*sonal security. And while 
sophisticated car alarms and cellular 
phones are marketed with an eye 
toward such concerns, none of them 
compares to the new high-tech safety 
net devised by Ford and featured in 
its new 1996 Lincoln Continental. 

The Lincoln security system, called 
Remote Emergencv Satellite Cellular 
Unit (RESCU), is remarkable in that 
it links the orbiting global positioning 
satellites with the cellular-phone net- 
work to assist motorists in distress. 
Here's how it works. 

There are two buttons on a car's 
overhead console — one with a tow- 
truck icon and the other with an 
ambulance icon. Once either button is 
pressed, your cellular phone dials the 
Westinghouse Emergency Response 
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...»• The motorist pushes the Lincoln RESCU button Inside the wr to 
Inlti^tte a cellular call. As part of the call, vehicle location and 
/ owner data are relayed to the Lincoln Security Center. 

f 



V2 

Hi 




The Global Positioning System 
(GPS) continuously updHtes the 
vehicle's location. This information 
is retained by the Uncoln RESCU 
system in the 1 996 Continental. 





latitude and longitude ol 
car, its last recorded speed 
and direction, the vehicle 
identification number and 
the call-back phone number. 

During such an emer- 
gency, the RESCU opera- 
tor maintains voice contact 
with you, seeking additional 
information concerning the 
nature of the emergency 
and letting you know how 
soon help will arrive. 

If the emergency buttons 
were pressed accidentally, 
the operator will ask you for a secret 
password to confirm the error. If no 
password or an incorrect password is 
given, the operator will assume the 
car is being stolen and direct police 
to the car's location. 

This last point brings up what may 



Via cellular-phone system, Uncoln Security ta'ks to the motorist, 
confirming location and determining what assistance Is needed. 
The security agent then brings the appropriate public emergency- 
response agency or roadside dlspatchjMgWe in on the call. 




Of course, if the car is stolen, you 
could call RESCU directly and locate 
the vehicle that way. Still, time may 
be an issue if the car is headed for 
a chop shop. Undoubtedly, RESCU 
will eventually be offered in more 
cars. And that's a good thing. Hf 
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NEW 



TROY 



/VAC 




Chipping Ctiute 

feeds branches into 
blade spinnine at 




BREAKTHROUGH nCHNOLOGY 
MIAKES YARD CIEAN-UP FAST & EASY! 



liitrodiiciiig...a 
WHOL£ NEW UNE of 
IROY-BILr ChipperA/Sacs! 

The TROY-BILT* Chipper/Vac 
revolutionizes yard care by eliminating 
raking, hauling and bundling yard 
debris! And now — with 3 NEW 
models to choose from — there's a 
Chipper/ Vac sized and priced right for 
every yard. 




No More Rahing, Hauling, Bundling! 



REDUCE leaves and other yard 
debris. I bag instead of 10! 

Leaves DISAPPEAR! 

Fall leaves that once filled 1 0 yard 
bags now fill just 1 ...because the 
ChipperA/ac shreds & reduces them 
10-to-l . Leaves, brush, branches and 
much more. ..are reduced quickly, 
easily, for recyclinjg as landscaping 
mulch or simple disposal. 

QTRmr'au" 

Amenca 's Backyard Legend 



Backed by Exclusive 
7-Year Wiirranty! 

The New TROY-BILT* Chipper/ Vac 
is built to last, covered by an exclusive 
7-Year Warranty against defects in 
workmanship and materials. (Engines 
warranted separately for 3 years.) For 
a free copy of the warranty, please 
write to the address below. 



FREE CATALOG! CALL TOLL-FREE: 

1-800-257-3737 

Dept. 4799 



|TROY-BiLT Mfg. Co. Dept. A4799 

102nd St and 9th Ave. 
Troy. N Y. 12180 

□ YES! Please rush me facts on the all 
new TROY-BILT* Chipper/Vac line 
including your Catalog, TROY-BILT* EASY 
PAY PLAN, and your current Offer! 3 76 

Name 



Address. 
City 



State/Zip. 



Phone ( 



Also Available in Canada 6 1995 Garden Way Inc 
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X-Rays Go Extreme 

BY GREGORY T. POPE, Science/Technology Editor 




• Fly over any of the world's re- 
search hubs and you're likely to see 
rings — great circles described on the 
land, or buildings that loop like giant 
doughnuts. Some are big enough to be 
seen from space and, if we ever spot 
one on another planet, we can assume 
it's the mark of a civilization 
like our own, driven to probe 
nature's deepest mysteries. 

These rings house beams 
of subatomic particles for sci- 
ence's biggest instruments: 
accelerators, with which ex- 
perimenters pulverize mat- 
ter's building blocks. Com- 
bining brute-force magnets 
with exquisite electronics, 
the machines are monuments 
to atomic-age engineering. 
They foster the kind of re- 
search that can unlock the 
secrets of the universe. 

True, unless you're a 
physicist, atom smashers 
have little direct impact on 
your day-to-day life. But that may be 
about to change — thanks to a unique 
synchrotron-based facility poised to 
enter service this summer. 

Among particle accelerators, the 
synchrotron has long been lord of the 
rings, reaching the greatest energies 
and forging the most elusive forms of 
matter (see Tech Update, page 20). 
But the synchrotron is shaking its im- 
age as a high-priced tool for highbrow 



physics. Researchers from all walks of 
science — even applied industry — now 
clamor for access to synchrotrons. 

The reason? Just as a spinning 
grinder sparks friction, a synchrotron 
throws off abundant electromagnetic 
radiation, which is useful for probing 




Photon Source (top) measures two-thirds of a 

the chemical anatomy of everything 
frt)m proteins to plastics. Synchrotron 
radiation has spurred the develop- 
ment of medicines, materials, micro- 
devices — things with a lot more practi- 
cal value than sub-subatomic particles. 

In the past decade, several syn- 
chrotron rings have been built exclu- 
sively to reap this radiation. But a 
new facility at Argonne National Lab- 
oratory, near Chicago, outshines all 



others. Called the Advanced Photon 
Source, or APS, the $800-million ring 
has just begun to crank out X-rays 
thousands of times more brilliant than 
any ever generated. The APS puts out 
a trillion times the intensity of a hospi- 
tal X-ray machine, in piercing beams 
of unprecedented focus. 

"An ordinary X-ray 
source is like a flashbulb 
on a camera," says Russ 
Huebner, a physicist re- 
sponsible for planning and 
policy at the APS. "But the 
APS is like a high-powered 
laser. In fact, these beams 
start to look as much like 
X-ray lasers as anything 
that's been produced." 

The APS is a fittingly 
high-tech way to celebrate 
the 100th anniversary of 
the X-ray's discovery. 
State-of-the-art design 
and engineering bring the 
mile around, ^ays to life. Inside the APS 
synchrotron, a beam of charged sub- 
atomic particles sweeps about a circu- 
lar vacuum tube, its looping path de- 
fined by magnets. (The particles are 
positrons, the antimatter equivalents 
of electrons.) With each lap, the beam 
gains energy from electromagnetic 
boosters that fire in synchronization 
with the positrons' orbit. 

The boosters hike the particle en- 
ergy to billions of electron volts. (By 
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comparison, the electron beam that 
lights up your TV screen runs to only 
10,000 electron volts.) Once the posi- 
trons have been whipped up to speed, 
the synchrotron volleys them into the 
great storage ring seen in the illustra- 
tion. This ring extracts synchrotron 
radiation in a novel way. 

The ring actually contains a number 
of straight sections, in each of which 
lies a series of powerful permanent 
magnets, set about a centimeter apart 
Arranged to generate an alternating 
magnetic field, these devices force the 
positrons into an undulating path. As 
they zig and zag, the positrons emit ra- 
diation — something particles are wont 
to do when forced to change direction. 
Wiggled many times in succession, 
the APS positrons radiate copiously. 

The velocity at which the positrons 
whirl about the ring is what creates 
the radiation's unique traits. At 7 bil- 
lion electron volts, positrons travel at 
just a hair below the speed of light. So 
exotic effects, dictated by the laws of 
relativity, come into play. 

One of these occurs as the positrons 
snake their way through the magnetic 
undulator. From the speeding par- 
ticles' perspective, the distance be- 
tween the magnets shrinks to less 
than an angstrom (one hundred- 
millionth of a centimeter). According- 
ly, the particles radiate their energy 
at wavelengths of less than an ang- 
strom. These are the wavelengths of 
so-called "hard" X-rays, which have 
great powers of penetration. 

In another relativistic effect, the ra- 
diation doesn't scatter in all directions 
— as radio waves do from an antenna. 
Issued by particles flying at near-light 
speed, the energy can radiate only in 
the direction the particles are travel- 
ing. The result: a powerful beam less 
than Mo of a millimeter wide. 

Researchers are lined up to wield 
these beams like flashlights, probing 
the thickets of atoms in complex mole- 
cules. "Almost everything we know 
about the arrangement of atoms in 
any material," notes Huebner, "comes 
from hard X-ray crystallography." 

Huebner is referring to a tech- 
nique, invented 80 years ago, in which 
chemists shine X-ray beams through 
crystals to determine their structure. 
The X-rays tickle the crystal's elec- 
trons into releasing their own X-rays, 
which scatter, interfere with one an- 
other and diffract through the crystal. 
Film captures this diffi-action pattern. 
Researchers can then interpret the 
resultant image of light and dark 
spots, which translates into a map of 
electron distribution — and a good clue 
to atomic structure — of the crystal. 

This technique works well with sim- 
ple molecules. But with large struc- 
tures — such as biological molecules — 



the diffraction image is complex and 
blurry, with dimly shadowed regions 
that reveal little useful information. 

The intense beams from the APS 
should sharpen these images. "We 
can put a lot more light on the sub- 
ject," says Huebner. "Whenever you 
have more light, you can take pictures 
better, faster, with more detail." This 
capability has lured pharmaceutical 
researchers and genetic engineers. 
Armed with X-ray diffraction pat- 
terns, they hope to build models of 
newly concocted proteins that prom- 
ise biomedical applications. 

The APS can also spit out machine- 



gun bursts of X-rays — just like a 
high-powered strobe light. Directed 
at a crystal that's being heated or 
electrified, these pulses record movies 
of the split-second structural changes 
that the molecules undergo. 

The opening of the APS comes as a 
slightly less energetic European facil- 
ity ends its first year of operation, and 
a more energetic Japanese machine 
marches to completion in 1998. APS 
officials hope their synchrotron will 
give the U.S. a research edge over the 
next few years — and that their X-ray 
vision can penetrate American indus- 
try and academia alike. M 
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BY BRIDGET MINTZ TESTA 
PM Illustration by Jeff Mangiat 

• In *"2(K)1: A Space Odyssey." an artificial inlellijr(>nci. 
named HAL controlled the .Jupiter-bound space. hiV ' 
Discmrry. Movie-li-i\ ia hulTs may recall that HAl": np""^' " 
came operational on .January 12. \ I'.ul whfii the ' 
m -lanuary 12. 1!W2. came and went with no H.AI., Kodney 
15rooks I'esolvcd to ci-eatf his own. In.<tead of imhuin^r 
a spacecraft with a human soul, however. I5rooks is 
puttinj- the mind of a human into the body of a robot. 

The result? Not H.AL. but Co^ — a collection of com- 
puter chips, motors, joints, rods, cables, wire and video 
cameras hun^r together on a l)lacl\ aiiodi/.ed aluminum 
frame. Co^' peirhes on a uray steel pedestal l)ohe(l to 
the lloor of llu' Artiiicial Intellijience Lab at the .Ma.<.sa- 
chii.setts In.^titute of Technolojfy. where Hrooks is a pru- 
fe.^soi' of electrical enirineei-inir and computer science. 

Lookin^r like some 21st-ci'nlury ridic that came to 
li^ht through a time warp. Cojr ri^ht now is little more 
than head. neck, shoulders, chest and waist. Still, no 
other machine has come do.-ier lo the liumanoid robots 
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CREATION OF THE HUMANOIDS 




Bralncfilld of Rodney Brooks, Cog defies conventional wisdom about Intelligence. 



of science fiction — the meclianical 
creatures that most of us envision 
when we thinlt of robots. An ambi- 
tious, even brazen project, Cog fore- 
shadows the day when robots will in- 
teract seamlessly with regular folks. 
Cog's creators are endowing their ma- 
chine with the ability to do just that, 
while other roboticists take the for- 
midable challenge of duplicating hu- 
manoid arms and legs. 

Precisely because it has some 
anatomy. Cog is a far cry from HAL. 
A brain in a box, HAL represented 
what researchers term GOFAI — 
Good Old-Fashioned Artificial Intelli- 
gence. Chess-playing computers are 
examples of this traditional approach. 
Programmed to a fare-thee-well, they 
wield enough brute-force computing 
power to check every possible chess 
move at each turn of the game. GOFAI 
has produced at least one chess 
grandmaster, named Deep Thought. 

But can GOFAI create a machine 
that thinks and acts so human that 
you or I can't tell the difference? 
That's the ultimate test, proposed by 
artificial-intelligence pioneer Alan 
Turing in 1950. Contrary to GOFAI 
researchers, Turing believed that the 
best way to build a humanoid was to 
put the brain not in a box, but in a 
body, and equip it with senses that 
allow it to learn. 

"Turing argued that you should 
make a robot like a human and let it 
wander around the countryside and 
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experience what humans do," says 
Brooks. "Putting all that together — 
and not totally uninspired by Com- 
mander Data of 'Star Trek' — I de- 
cided to build a human." 

HIgh-brow beetles 

Creating a humanoid was a big leap 
for Brooks, whose followers style him 
"the bad boy of robotics." Brooks last 
rattled the artificial-intelligence 
community by building small robots 
that scurried about like insects. As 
it turns out, though, Cog and the in- 
sect robots have much in common: 
Both flout the GOFAI approach. For 
a mobile robot, GOFAI means chart- 
ing a complete map of the 
world that the machine will 
encounter. That may work 
fine in the lab. Brooks rea- 
soned, but what about the real 
world, with its vast spaces and 
unpredictable obstacles? 

To overcome the problem, 
Brooks programmed his robots 
with so-called parallel be- 
haviors — no all-encompassinp 
maps, just simple leg routines, 
such as up-dowTi and forward - 
back motions, that can operate 
together, in parallel. On the ro 
bots' legs, sensors warned of ob.sta- 
cles and triggered these behaviors 
like reflexes. The machines ran riot 
in the lab, where graduate students 
built fresh obstacle courses every 
day. Combining parallel routines 
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and sensor data, the robotic insects 
managed to conquer all. 

"Cog represents the same princi- 
ple," says Brooks. "We just jumped a 
few evolutionary layers. The idea is 
that the complexity of the world hap- 
pens in the world, not in the crea- 
ture." That sophisticated intelligence 
can be built up through thousands of 
simple sensory interactions — hearing, 
seeing, moving — remains a controver- 
sial concept. And that's just how 
Brooks likes it. 

Cog's cognition 

Unlike the insect robots, whose brains 
bumped around with them. Cog's 16 
Motorola 68332 chips — similar to 
Macintosh processors — are located 
in an adjacent room. Patch cables 
attach them to Cog. "Very hard- 
wired," Brooks comments. Cog may 
ultimately get 256 of these chips, and 
Brooks plans to replace at least some 
of the 68332s with digital-signal 
processors for tackling special tasks. 
While not modeled after the human 
brain, Cog's mind — like our own — ^will 
be able to handle multiple functions 
at once. Cog's software is based on 
LISP, the traditional programming 
language of artificial intelligence. 

Although all this computing power 
is impressive, Cog will be considered 
a success if it reaches the in- 
telligence level of a 2-year- 
old child. Right now, like a 
human infant. Cog is 
using its brain to learn 
how to see. Each of 
Cog's eyes has a 

Japan's Leg- 1 2 
walker robot Is 
a step toward 
walking 
humanolds. 




wide-angle and a narrow-field camera, 
and each camera can pan and tilt. 
Through the wide-angle cameras, 
Cog's peripheral vision detects mo- 
tion. Then, the narrow-field cameras 
focus in for a closer look. Cog can also 
move its head forward, back and 
around like a human. 

"Cog must learn to relate what it 
sees in the camera to its own head mo- 
tion, to know what motion is in the 
world and what is due to its own 
head," says Matt Williamson, a gradu- 
ate student on the Cog team. The ro- 
bot must also gain skill in jerking its 
eyes to the center of a moving object — 
an action it may later learn to suppress 
if it's attending to something else. 

"We're trying to find ways for Cog 
to learn about the world by itself — let 
it get its calibration from the world, 
just as humans do," says Brooks. 

After Cog learns to see. Brooks will 
teach it to hear. In preparation for 
this tutelage, a polystyrene head rep- 
resenting Cog — complete with micro- 



phones and processors — sits atop a 
bench in the AI Lab. Says Brooks, 
"The first thing we'll do is map sensor 
coordination between the eyes and 
ears. If Cog hears a sound, it'll f>oint 
its eyes at it. If it sees motion, that 
will reinforce the coordination of the 
two." While sound will help Cog figure 
out where to look, the robot will also 
be able to separate sounds, much as 
people do at a noisy cocktail party. 

"These senses will allow the robot to 
interact with its creators, much as an 
infant picks up cues by observing the 
reactions of its parents. "It will learn 
somewhat like a human baby," 
Williamson says. "Cog is motivated to 
explore the environment, itself, and to 
attract and hold the attention of peo- 
ple. It will learn about its own body — 
what it sees versus what it's doing." 

Armed forces 

Although Cog may be getting in tune 
with the world, at the moment, the 
robot can't reach out and touch it. Cog 



can lean forward and sideways at the 
hips, turn its neck like a human and 
even shrug its shoulders. But it has no 
skin, no arms, no fingers. 

Williamson is building Cog's first 
arm as part of his Ph.D. research. 
Once he perfects that arm, he'll build 
the second one. "The idea is to iron 
out the problems of one arm and then 
the other," Williamson says. 

"The arm has a completely new 
way of operating," adds Brooks. 
"Each joint has a spring in the drive 
mechanism, so it has compliance." 
Compliance, he explains, is a way of 
dealing with an obstacle. If you're 
feeling around in the dark, for exam- 
ple, and you encounter a brick wall, 
your arm's compliance lets you stop 
pushing without consciously thinking 
about it. Without any compliance, 
says Brooks, Cog's robot arm might 
knock a hole "through our bellies." 
But with compliance. Cog's arm, like 
a human's, will be able to adapt to 
unexpected barriers. 



Back When It Was Only Science Fiction 




• Asked what inspires them, roboti- 
cists often tip their caps to Holly- 
wood. But if the movies hold a mirror 
to life, then humanoid robots have a 
serious image problem. Sci-fi flicks 
cast robots in two contrasting stereo- 
types. The clanky, metal-clad ma- 
chines, such as Robby of "Forbidden 
Planet" and C3P0 of "Star Wars," are 
good guys. But the most humanoid 
of robots — Yul Brynner's Gunslinger 
from "Westworld" and the "Termina- 
tor* assassins — are sinister. 

This humanoid paranoia traces its 
roots to an obscure 1962 B-movie. 
"The Creation Of The Humanoids" 
pits man versus machine in a post- 
nuclear-war society where lingering 



radiation has throt- 
tled the human 
birthrate to 1 .4 per 
union. To rebuild 
their shattered world, 
the survivors rely on 
robots. Most are 
servile automatons, 
marked by silvery 
contact lenses and 
A stilted speech. But a 
C renegade scientist 
|J| has perfected a '1hal- 
amic transplant" that 
loads memories and 
■J emotions from a 
fresh corpse into a robot's circuitry. 
His aim: to supplant the dying human 
race with immortal humanoids. Vigi- 
lante flesh-and-blooders, fighting to 
preserve mankind's biological her- 
itage, resist his efforts. Meanwhile, 
the robots have their own ideas and 
seek the secrets of self-replication. 

"Creation" hardly crackles along, 
burdened with howlers like "I'll have 
your memory pulled so fast you'll 
never forget it." But the movie does 
preview the artificial-intelligence is- 
sues that challenge today's roboti- 
cists. For example, the robots draw 
comprehensive knowledge from a 
huge central computer. Yet that's not 
enough to make them human. Only 



when they acquire the sensory ex- 
periences of real persons do they 
overcome their robotic nature — and 
pose a threat to the technophobes. 

Much the product of its times, 
"Creation" played on anxieties over 
the Cold War and the civil-rights 
struggle. But it also crystallized the 
fears that arise when technology 
crosses paths with our human iden- 
tity. Perhaps that's why Gog's cre- 
ators look elsewhere — to Commander 
Data of "Star Trek" — for inspiration. 
After all. Data's a rare Hollywood role 
model: a humane humanoid. 

— Gregory T. Pope 
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Teleoperated arms are approaching human dexterity, but they require human control. 



Since Cog's arm will be attached to 
its operator, it's completely different 
from a teleoperated robotic arm like 
the one at Johnson Space Center's 
Dextrous Anthropomorphic Robotic 
Testbed, or DART (see Tech Update, 
page 22, May '95), or those of the en- 
tertainment robot Sarcos, seen at au- 
tomobile shows and similar venues. 

Both DART and Sarcos are operat- 
ed by himians wearing virtual-reality 
helmets and gloves, and, for Sarcos, 
a sensor suit that transmits the oper- 
ator's body motions to the robot. 
DART is an experiment designed 
to make it easy for humans on Earth 
to operate robots on other planets. 
Sarcos is intended to amuse. But in 
both cases, the real operator is hu- 
man, not machine. 

Walk this way 

Though Cog will manage its own 
arms, it won't be able to walk. It has 
no legs, and there are no immediate 
plans to provide any. Brooks has de- 
ferred humanlike walking, and other 
roboticists aren't surprised. 

"It's very difficult to duplicate the 
human tendon-muscle-bone structure 
and power," says Carnegie Mellon 
University researcher John Bares, a 
co-investigator on the volcano-explor- 
ing, 8-legged Dante robot (see Tech 
Update, page 24, March '94). Humans 
walk dynamically, a process in which 
we must quickly plan foot reposition- 
ing — and then realign the body's cen- 
ter of gravity as we change feet and 
move forward. That's tough for ro- 
bots, engineers have found. "Control 
of legs and body to maintain an up- 



right position is a worldwide chal- 
lenge," notes Bares. 

But one researcher — MIT's Marc 
Raibert — has met the challenge 
with his own running, balancing ro- 
bots. "We think running is simpler 
than walking," he says, "so one of 
our mottoes is, Tou have to run 
before you can walk.' " 

At Raibert's Leg Lab, engi- 
neers split running into three 
components: bouncing up and 
down, balancing and body level- 
ing. Though related, the latter 
two aren't quite the same. Con- 
trol systems that plan foot posi- > 
tion are what keep Raibert's robots 
from tumbling. "It's like balancing a 
broom on your finger," he says. To 
understand this concept, think about 
the adjustments you have to make if 
you suddenly introduce a short step 
into your normal stride. Meanwhile, 
hip actuators level a robot's body a 
little each time a foot touches the 
ground. They work to keep the robot 
as vertical as possible. 

With these techniques, Raibert's 
group has built hoppers, 2-legged 
runners and a 4-legged machine that 
trots, paces and bounds. A Raibert 
biped even strode into Hollywood, 
making a cameo appearance in the 
movie "Rising Sun." 

Appropriately enough, walkers 
have also been built in Japan — 
by Isao Shimoyama at the University 
of Tokyo and by Atsui Takanishi 
and others at Tokyo's Waseda Uni- 
versity. Shimoyama's BIPER-3 
robot used stilts as feet. 
"That means the robot 



had to continue stepping to keep 
its upright posture," Shimoyama 
points out. Takanishi's Leg-12 biped 
learned how to keep its balance and 
walk from a guiding human. After a 
little training, the headless robot 
could walk by itself. 

If all this research continues at a 
steady pace. Cog — or a follow-on de- 
scendant — may one day take its first 
steps. But Brooks and company don't 
plan to stop there. It's possible, for 
example, that the amount of current 
passing through Cog's motors could 
be controlled to teach it to feel fa- 
tigue, even pain. In addition, Cog may 
eventually get a skin with sensors so 
it can learn by touch. 

"The end result will be, yes, like 
Commander Data," says Brooks. "But 
that's a long, long ways away." Still, 
Cog could be just the first in a 
humanoid robot revolution. Its mis- 
sion: to bridge the gap between 
HAL's boxed brain and Data's em- 
bodied, near-human mind. And if Cog 
could speak and we asked its opinion, 
it might just say — as HAL did-— "You 
know that I have the greatest possible 
enthusiasm for this mission." 

Sarcos cavorts 
at shows. 
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TIMERS REPORT 




BUKK 
PARK AVENUE 



Big, elegant and eminently satisfying. 



BY MICHAEL LAMM, Contributing Editor; PM Photos by Scott Dahlquist 



• For the 1991 model year, Buick gave the Park 
Avenue full-series status and a new, modern look. Un- 
der the new Park Avenue's body were the former Elec- 
tra's mechanicals: front-wheel drive and 3.8-liter V6. 

Soon after its 1991 introduction, Buick announced 
that 150 buyers of the upmarket Park Avenue Ultra 
model would be able to order their cars with a super- 
charger. By 1992, the supercharger became standard 
on the Parle Avenue Ultra. Why only 150? Because the 
Eaton Corp., supplier of the Roots-type blower, didn't 
yet have the capacity to build more. Besides, no one 
at Buick knew whether the mature audience that 
Buick appealed to would cotton to a hot-rod option 
like a supercharger. The blower initially raised the 
V6's horsepower from 170 to 205 and then, for 1994, up 
to 225 horsepower. 

As opposed to a turbocharger, the supercharger 
raises midrange torque for passing and merging. Be- 
cause most drivers need full-throttle bursts of acceler- 
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ation less than 1% of the time, the supercharger free- 
wheels until a computer-controlled solenoid shuts an 
air-bypass valve. The computer bases its decision to 
shut the valve on input from throttle-position and en- 
gine-speed sensors. With the bypass shut, the blower 
immediately starts stuffing a charge into the intake 
manifold and, within milliseconds, the car takes off like 
a moderately scorched cat. With the supercharger 
freewheeling, there's virtually no power loss, so it 
barely affects fuel economy. In fact, the EPA gives 
the supercharged engine the same highway rating as 
the Park Avenue's normally aspirated V6: 27 mpg. 

But there's a 2-mpg penalty in the EPA's city 
mileage: 19 mpg for the base V6 versus 17 mpg for 
the supercharged engine. In our survey, the super- 
charged Ultra deUvered about 1.5 fewer mpg overall, 
city and highway. Most owners appreciated their cars' 
performance whether it was supercharged or not, and 
several pronounced it "outstanding." 
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Just over 80% of our respondents 
chose the base Park Avenue, which 
retails for $27,236— $4666 less than 
the Ultra. Standard equipment in all 
models includes ABS, dual airbags, 
air conditioning, automatic load level- 
ing and power just-about everything. 



In addition to the supercharger, the 
Ultra adds an alarni system, dual 6- 
way power leather seats with optional 
memory (the base Park Avenue has 
6-way only for the driver's seat), light- 
ed rear swing-down vanity mirrors, 
keyless entry, and on and on and on — 



way too much to list. Both versions 
are nicely topped up with standard 
equipment and there's almost nothing 
you can't order additionally. 

The Ultra also has an interesting 
dual-temp climate-control system that 
allows the driver and front passenger 



SUMMARY OF BUICK PARK AVENUE OWNERS REPORTS* 



ToUl miles driven 


1,642.668 


Average 


1.3 


Power 


15.6 


Alarm system 


6.6 


Average mi lei driven 


5248 


Poor 


0.3 


Specific dislikes: 




Oil leaks 


5.6 


Purchaic price: 




Braking: 




No complaints 


21.8% 


Valves 


5.6 


Average 


$27,278 


Excellent 




Noises and rattles 


8.7 


Repair it yourself? 




RanKe $22.000-$:M.OOO 


Good 




Instrument panel 


8.7 


No 


96.1% 


Why did you choose the Buick 


Average 


25 


Obstructed rear Nision 


7.3 


Yes 


1.9 


Park Avenue? 




Poor 


0.0 


Price too high 


5.3 


Dealer repairs satisfactoiy? 




Owned Buiclui before 


44.9» 


Overall performance: 




Unfriendly climate controls 


4.9 


Yes 


72.7% 


Styling 


31.6 


Excellent 


72.2% 


Suggested changes: 




No 


27.3 


Comfort 


14.7 


Good 


27.2 


No changes 


14.4% 


Dealer serv ice opinion: 




PriceA'alue 


13.4 


Average 


0.6 


Better instrument layout 


6.7 


Excellent 


66.2% 


Ride 


11.6 


Poor 


0.0 


Yearly styling updates 


6.7 


Good 


29.5 


Handling 


7.5 


Control layout: 




Fewer squeaks and rattles 


6.6 


Average 


3.0 


Model choices: 




Excellent 


57.3% 


More powerful engine 


6.1 


Poor 


13 


Park Avenue 


81.3% 


Good 




Better rear vision 


5.0 


Dealer sales policy: 




Park Avenue Ultra 


18.7 


Average 


5.9 


Workmanship opinion: 




Excellent 


6a6% 


Options/Accessories: 




Poor 


I.O 


Excellent 


76.2% 


Good 


28.1 


Luxury [lackage 


74.2% 


Instrumentation: 




Good 


22.1 


Average 


2.6 


Premium sound system 


74.0 


Excellent 


53.8% 


Average 


1.3 


Poor 


0.7 


Automatic ride control 


64.6 


Good 


36.7 


Poor 


0.3 


Number of vehicles owned: 




Traction control 


48.5 


Average 


7.2 


Comfort opinion, front seats: 




ThL* vehicle only 


28.1% 


Prestige package 




Poor 


2J 


Excellent 


78.6% 


Two vehicles 


50.2 


Heated nriver's seat 


20.6 


Driver sightlines: 




Good 


19.5 


Three vehicles 


13.2 


Gran Touring package 


20.0 


Excellent 


51.8% 


Average 


1.9 


Four or more 


8.4 


Astro roof 


7.9 


Good 


36.8 


Poor 


0.0 


Principal driver 




Trailering package 


2.6 


Average 


9.4 


Comfort opinion, rear seats: 




Male 


67.8% 


Avg. mpg, city /hwy: 




Poor 


2.0 


Excellent 


70.2'? 


Female 


36.8 


170-hpV6 




Overall convenience: 




Good 


28.4 


Equal 


5.4 


Supercharged 225-hp V6 


18.7/25.4 


Excellent 


54.5% 


Average 


1.4 


Age distribution of owners: 




Performance opinion: 




Good 


40.5 


Poor 


0.0 


Under 29 


0.3% 


Engine power 




Average 


4.3 


Anv mechanical trouble? 




30-49 


7.9 


Excellent 


64.3% 


Poor 


0.7 


No 


82.3% 


.■lO-plus 


91.8 


Good 


XiA 


Specific likes: 




Yes 


17.7 


Based on your experiences. 


would 


Average 


ZS 


Comfort 


47.9% 


What type of trouble? 




you buy a Buick Park Avenue if you 


Poor 


0.0 


Ride quality 


38.1 


Transmission (various) 


n.1% 


had it to do over again? 




Handling: 




Size 


36.2 


Electrical system 


9.:t 


Yes 


80.6% 


Excellent 


74.2% 


Handling 


35.0 


Heater slow to warm up 


9.3 


Maybe 


16.8 


Good 


24.2 


Ov erall economy 


16.7 


Fuel-tiller door wouldn t ojx'n 


7.4 


No 


2.6 


* Percentages might not equal 100% due to rounding up or insufficient data. 
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to individually set the temperature on 
his/her side of the car. There's one set 
of climate controls on the instrument 
panel, a second set on the front pas- 
senger's door and an optional third 
set on the steering hub. Steering- 
wheel touch controls come only with 
the Prestige package — an additional 
$1385 to ^671. The drivers who or- 
dered them considered the hub- 
mounted switches a great conve- 
nience and safety factor. 

Nearly 45% of our respondents had 
owned Buicks before. They were obvi- 
ously happy with their previous cars, 
since satisfaction with earlier Buicks 
ranked as the No. 1 reason for choos- 
ing a new Park Avenue. Only 31.5% 
listed styling as their main purchase 
motivator — surprisingly few, consid- 
ering. Another 14.7% cited comfort 
and 13.4% mentioned price/value as 
important reasons for buying. 

Workmanship rated excellent with 
76.2% of our owners, and another 
22.1% gave quality a rating of good. 
Only 17.7% of all respondents' Park 
Avenues needed service. It would 
seem that Buick's high J.D. Power 
and Associates' ratings and other cus- 
tomer surveys are justified. 

The Park Avenue would also seem 
to be a status symbol for many older 
Americans. More than half the re- 
spondents listed their age as over 
65 — most happUy confessed to being 
retired. These owners liked their cars 
a lot, specifically praising comfort and 
roominess, the warehouse-size trunk 
and all those standard conveniences. 
However, there were complaints 
about details: too dim turn-signal 
arrows, the profusion of small, black 
central climate-control buttons that 
are hard to see — particularly with bi- 
focals — ^the high trunk liftover sill and 
the small, crowded instrumentation. 
Several owners pointed out that they 
didn't need or want the tachometer, 
and that this space might be better 
used to make the other dials larger. 

However, just because Park Av- 
enue buyers are mature doesn't mean 
they don't want to eiyoy driving their 
cars. A full 20% equipped their base 
Park Avenues with the $224 Gran 
Touring package (standard on the Ul- 
tra). This includes 16-in. alloy wheels, 
grippier tires and firmer shock set- 
tings. There's also an FX-3 "automat- 
ic ride control" suspension that senses 
body yaw and roll at low speeds and 
firms up the damper settings accord- 
ingly. And nearly half had ordered 
traction control at $175 additional. 

Clearly, most of our respondents 
were very hopped up on their cars — 
more than 80% said enthusiastically 
that they'd buy a Park Avenue once 
again. Only 2.6% gave us an unequivo- 
cal "no thanks." M 




The statety lines of the Bukk Parle Avenue have remained basically unchanged since ItJ 
redesign In 1 991 . The conservative styling was not a prime sales motivator. 



EDrrORS REPORT 

More Sedate Than Sensual 



• The Buick Park Avenue stands as 
a paradigm of what's evolved into the 
old guard of automotive Americana. 
Its softly angular lines are stately, 
tasteful and — certainly by today's 
standards — eminently conservative. 
Its front-wheel-drive powertrain 
iDoasts a traditional pushrod engine — 
albeit with state-of-the-art electronics 
and fuel injection. The large rear 
overhang accommodates a proper 
American-family-size trunk. And the 
6-person passenger compartment 
easily swathes a half-dozen full- 
grown people in cushy elegance. The 
car's ride is boulevard comfortable, 
and its handling is predictable, if also 
less than nimble. 

When equipped as a Park Avenue 
Ultra, the big sedan boasts a super- 
charger to help its V6 pull the car 
around with a pleasing msh of mid- 
range torque — kind of like the big- 
block V8s of Buick's recent past. 

After all is said and done, there's 
really not much wrong with the Park 
Avenue, and there's even less wrong 
with the Ultra. In fact, the folks who 
flock to Buick dealerships with 
$30,000 or so in hand appreciate this 
car's solid, traditional qualities. 

Clearly, the Park Avenue — and its 
smaller sibling, the LeSabre — ap- 
peals to older, traditional-minded 
buyers and drivers, drivers who relish 
the large, smooth and isolated feel 
that American sedans were famous 
for decades ago. These Buicks are 
far nimbler, smaller and more effi- 
cient than their foret>ears. but they're 
closer to their roots than many other 
models on the market. 



Basically, life behind the wheel of 
this big Buick is good. The Park Av- 
enue represents simple point-and- 
shoot motoring at its best. 

However, there is an increasing 
number of drivers who want some- 
thing different. So if your tastes are 
closer to ours, you may find that the 
comfort of the Park Avenue's interior 
is diminished somewhat by the lack 
of firm, lumbar-loving seating. You 
also may be somewhat frustrated by 
the car's difficult-to-read instrument 
panel and even more difficult-to-oper- 
ate minor controls. 

Further, the performance potential 
of the supercharged V6 in the Ultra is 
seriously compromised by the direc- 
tion of the Park Avenue's chassis 
tuning. Now don't get us wrong: To 
our way of thinking, any car with a 
supercharger is already pointed in 
the right direction. But when you're 
driving a car with a blower on the en- 
gine, you should be able to totally 
enjoy the car's performance. That 
means more than simply stabbing the 
throttle and keeping it straight. Unfor- 
tunately, to our tastes, the softly 
sprung Park Avenue simply doesn't 
want to be driven as quickly or with 
as much 6lan as the 200-plus horses 
under the hood encourage you to. 

However, if you accept that the 
Pari< Avenue's mission is to provide 
comfortable, quiet, competent and 
even elegant transportation for a driv- 
er and up to five of his or her closest 
friends, the Buick Pari< Avenue is an 
excellent representative of the Ameri- 
can automobile industry. 

— Don Chaikin 
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The next generation of smart devices will recognize 
your voice and obey your commands. 



BY GEORGE MANNES; PM Photo by Michel Tcherevkoff 



• For people who have la- 
l)ore(l over computer key- 
boai'ds — and for people who 
have never touched them at 
all — one of the most seductive 
images of computing: has lieen the 
television show "Stai- Trek." If you 
want a computer to rt^nu'e .Mimethin^r 
out for you. all you have io do is talk to it. 
Computers that understand peojjle's 
every spoken wish <md then talk liack to 
them are. unfortunately, still the stuff of 
future centuries. But desktoj) computers that 
can recognize tens of thousands of spoken 
words are already here. And in the world of tele- 
phones, speech recoirnition is a growing alterna- 
tive to button-pushing for placing calls. Thanks, in 
part, to ever cheaper and niore powerful computer 
•hips, speech recognition could one day play a large 
role in people's lives. Cars, air conditioners and 
e\en dishwashers may respond to the 
WQ f f , sound of our voices. People 

0 fQp might not i)e able to 

^ ' f 1 1", command 



"On, 



the Starship Enterprise by voice, but they'll likely u.«:e 
it to |)ilol a videogame spaceship. 

.Some of the most impre.ssive applications of speech 
recognition available are PC-based dictation systems. 
.Speak into a mici-ophone and a .SKHK) hardware .soft- 
ware package that recognizes up to oO.(K)() words will 
type your commands as you speak. None boast lOO'^f 
accui'acy. iiut people don'l type with lOO'^ accuracy, 
either. Three Windows-liasetl dictation .-systems are 
already on the market: DragonDictate. from Dragon 
Systems of Newton. .Massachusetts: Kurzweil \oice. 
from Kurzweil .Applied Intelligence of W'allham. .Ma.ss- 
achusetts: and VoiceType Dictation from IBM. which 
also .-^ells VoiceType Dictation for OS 2. 

How d(»es speech recognition work? .Assume you 
have a computer loaded with IB.M's VoiceType Dicta- 
tion. You speak a word — say. "tickle" — into a micro- 
phone hooked up to the machine. That word, explains 
Vince Stanford, lead engineer of the Spoken Language 
Systems Group in IB.M's Power Personal Systems 
Division, is sampled electronically at the rate of 11.02.1 
times per second. It's then converted into a digital 
signal — one that describes the sounfl in a numerical 
computer language. That signal is then sliced into 
smaller pieces, each ' ..nth of a second in length. 
The computer analyzes these pieces, called 
acou.>;tic frames, by dividing them up into 
f y ^ a series of fretpiency liaiuL-i — 

* ^ i '•■'^•"1 ^^16 lowest bass 
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MACHINES THAT USTEN 




How Voice Recognition Works 



puppy 



A PERSON USING DRAGON- 
DICTATE, FOR EXAMPIE, 
SPEAKS A WORD INTO THE 
COMPUTER S MICROPHONE. 
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THE ANALOG SIGNAL 
IS CONVERTED TO 
DIGITAL, THEN 
COMPRESSED. 
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A RAPID PROCESS 
REDUCES POSSIBLE 
MATCHES TO ABOUT 
100 WORDS. 



A SHORTER UST OF POSSIBlf 

MATCHES IS GENERATED, 
WITH THE CORRECT MATCH 
IDEALLY APPEARING RRST. 



highest altos, then measuring the sig- 
nal's power within each band. 

At this point, the computer begins 
reassembling the audio data to make 
an educated guess at the word that 
has been spoken. It starts with the 
acoustic frames: Given the appear- 
ance of a particular frame, the com- 
puter asks, what is the probability 
that a certain phoneme (for example, 
the "t" sound or the "i" sound in 
"tickle") is being uttered? 

The computer ends up with a set of 
probabilities that a particular series 
of phonemes have been spoken to cre- 
ate a word. Using a relatively simple 
test, the computer culls from a data- 
base a short list of, say, 20 words that 
phonetically resemble the utterance 
— maybe, in this example, the words 
"pickle." "nickel" and "tackle." Then, 
using a more detailed acoustic com- 
parison plus information about the 
probabilities of word order, the com- 
puter selects the most likely candidate. 

Strategies for speech recognition 
are complex processes over which 
researchers have labored for many 
years. "It's not something where you 
dream up an algorithm and all of a 
sudden you've got it right," says Ter- 
ry Kero, director of the Advanced 
Technologies Laboratory run by the 
Sprint long-distance telephone com- 
pany. "It's a trial-and-error process." 

To make the recognition operation 
manageable, these products require 
what's known as discrete speech. That 
means the user must briefly pause be- 
tween each of the words, saying some- 
thing like, "I . . . want . . . to . . . buy ..." 
rather than the the more natural, "I 
wanna buy . . . ." The pauses between 
words make it easier for the computer 
to recognize where one word ends and 
the next one begins. And it makes the 
spoken words more regular and com- 
plete — as in the phrase "want to," peo- 
ple's pronunciation of particular words 
changes as a result of adjacent ones. 

It's a good bet that more advanced 
continuous-speech PC-based dictation 



products will be available in two 
years, says Howard Fields, director of 
marketing for speech and pen prod- 
ucts at IBM. Meanwhile, continuous- 
speech recognizers that don't have to 
recognize tens of thousands of words 
are available today. One such pro- 
gram — Listen For Windows, sold by 
Verbex Voice Systems of Edison, 
New Jersey — is designed to help you 
navigate through Windows applica- 
tions, not for dictation of text. 

While speech recognizers are wel- 
comed by disabled computer users, as 
well as by people who just don't like to 
type, not all computer-speech recogni- 
tion is designed to increase productiv- 
ity. Some of it is simply for fun. A Los 
Ajigeles-based company called Inter- 
tainment, for instance, is developing 
a computer game for kids that will 
use speech recognition to create the 
illusion that a child is participating 
in a quiz show. In the game called 
"Robby Rabbit: Rhyme, Reason 'n' 
Remember," the animal host quizzes 
the child on subjects such as math, 
spelling, colors and shapes. When the 
child utters right or wrong answers, 
the program will recognize his words 
and make an appropriate response. 

Speech recognition will be useful 
for many other types of games, says 
Michael Marconi, Intertainment's 
vice president of creative affairs. 
When you play a game like "Mortal 
Kombat," Marconi says, it's a pain 
having to remember all the button 
combinations for certain actions. 
Wouldn't it be easier, he asks, if you 
loaded up a special move just by saying 
"roundhouse kick" — and then execut- 
ed it by pushing a particular button? 

Perhaps the widest application of 
speech recognition is in telephones. 
AT&T cuts down on operators by hav- 
ing computers recognize words like 
"collect" or "third party." Sprint of- 
fers customers a voice-operated call- 
ing card. At least two regional tele- 
phone companies — U.S. West and 
Southwestern Bell — give their clients 



the chance to dial a preprogrammed 
number by speaking a name, be it 
"Cousin Richard" or "Pizza." 

When using cellular telephones in 
cars, voice recognition is a safety 
precaution as well as a convenience. 
The less time people spend punching 
digits, the more tune they can spend 
with their eyes on the road. AT&T's 
McCaw Cellular, the nation's largest 
cellular-telephone operator, offers a 
speech-recognition service called 
VoiceTouch in its systems, many of 
which operate under the name Cellu- 
lar One. For a few dollars a month, 
VoiceTouch subscribers can call pre- 
selected numbers just by saying 
something like "Dial home." They can 
also call by reciting the digits in the 
number they want to reach. Some 
cellular manufacturers make phones 
with similar voice-recognition fea- 
tures, but because the intelligence for 
the McCaw service resides within the 
cellular network, no special voice- 
recognition receiver is required. 

Telephone-related speech recogni- 
tion isn't limited to dialing. The Wild- 
fire Assistant, for example, integrates 
voice recognition with a design that 
serves as an all-around telephone 
assistant. If users call into the office 
from a pay phone, they can tell the 
computer-based assistant to retrieve 
and organize their messages — they 
don't have to push any buttons. If 
they want to place a call from that 
pay phone, they don't have to hang 
up and start dialing. Instead, they 
can just tell the system to place the 
call for them. If a user is out of the 
office — for instance, driving to a 
meeting — the Wildfire Assistant will 
screen and forward calls made to that 
person's empty office. Wildfire asks 
callers to state their name, then rings 
the called party on his or her cellular 
phone. If the traveler wants to talk. 
Wildfire connects the call; if not, the 
system takes a message. The Lexing- 
ton, Massachusetts-based Wildfire 
Communications sells the computer- 
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With Listen For Windows, you create a subdirectory for each user and then train the computer by speaking the listed commands. 



based system for $50,000 to $100,000. 

Just beyond the horizon are voice- 
recognition systems that will auto- 
mate complex transactions over the 
phone. BBN Hark Systems of Cam- 
bridge, Massachusetts (the state 
seems to be the voice-recognition cen- 
ter of the world), is developing an 
automated travel agent for Thomas 
Cook Travel and other companies. Al- 
though the system isn't perfected yet, 
it's intelligent enough to recognize 
rambling, continuous speech. For ex- 
ample, when a demonstration version 
of the system asks, "From which city 
or airport do you wish to travel?" 
it can decipher departure and desti- 
nation cities from an imperfectly 
phrased response such as "Like to go 
from, uh, New York to Chicago." 

In the future, speech recognition 
won't be limited to just computers and 
telephones. You might end up talking 
to your dishwasher, too. Earlier this 
year, KitchenAid demonstrated a re- 
frigerator, an oven, a dishwasher, a 
clothes washer and a clothes dryer 
that could all be operated by voice 
commands. With a speech-recogniz- 
ing microwave oven, says KitchenAid, 
cooking could be as simple as saying 
"prime rib" and "eight pounds." 
'Tou can control a washing machine 
with 30 words," says IBM's Fields. 

Talking to your television — and 
getting a response, for a change — is 
also close at hand. BBN Hark is 
developing a system that will allow 
subscribers to Time Warner's experi- 
mental cable system in Orlando, 
Florida, to navigate by voice rather 
than remote control. Eric R. Nahm, 
we president of marketing and sales 
for Verbex Voice Systems, predicts 
that voice-operated television will be 
available as a premium cable service 
\\ithin two years. 

As enticing as all this sounds, peo- 
ple may not be clamoring for it. 
KitchenAid says it's still evaluating 
the benefits and potential consumer 



demand. And Voice Powered Technol- 
ogy, the company that supplied the 
technology for the KitchenAid Test, 
has decided to withdraw its VCR 
Voice Programmer remote control 
from the market. Not enough people 
wanted to pay the extra money it 
costs to buy a remote that isn't deaf. 



Speech Vs. 
Conventional 
Methods 





Continuous 

Speech: 

"Schedule a 
meeting with 
Jeff Nelson 
for July 1st 
at 3:15.- 

14 Mouse cncks: 
Click on Lookup 
Click on Everyone 
Click on View 

Click on Contact 
Ust 

Click on Untag All 
Scroll to Nelson 
Click on Tag 
Click on OK 
Click on Schedule 
Click on Meeting 
Click on Day In 
Monthly 
Calendar 
Click on OK 
Click on Time In 
Dally 
Calendar 
Click on OK 

26 Keystrokes: 

Alt+L 

L 

Type "Nelson" 
Press Enter 
Alt+S 
M 

Press Escape 
Alt+D 

Type -7/01/95- 
Alt+1 

Type -3:15- 



Although a TV remote control that 
recognizes speech is more expensive 
than one that doesn't, several people 
in the voice-recognition business 
claim certain products will cost less 
money, not more, with voice control. 
One such product is the car, says 
Nahm. "If I can eliminate all the 
levers and knobs and buttons and all 
that crud," he says, "and have it all — 
raise the temperature, unlock the 
doors, lock the doors, set cruise con- 
trol — <lone by the computer, that in- 
creases the electronic content of an 
automobile and reduces the mechani- 
cal content. Which makes it easier to 
design, easier to build and, therefore, 
cost less." He says that auto manufac- 
turers are interested in applying 
speech-recognition technology, but 
people won't see it in cars "probably 
till the end of the decade." 

Essential to widespread use is the 
ability to recognize natural speech. 
"You aren't going to say 'Raise . . . 
temperature . . . to . . . seven . . . two . . . 
degrees,' " Nahm says. "You're going 
to say 'Seventy-two degrees,' or 
'Make it hotter,' or 'More air condi- 
tioning,' or something like that. 
You've got to recognize continuous, 
natural phrases or it's not a consumer 
technology." Cost, he points out, is not 
a problem. "Putting a 486 [chip] in a 
consumer device is trivial to the cost 
of the device. Horsepower to run 
sophisticated speech recognition is no 
longer an issue." 

We may one day have a system, 
suggests Sprint's Kero, in which 
speech recognition makes telephone 
dials and touch-tone keypads obsolete. 
Though that sounds like sci-fi fantasy, 
it really isn't, he says. In the early 
days of the telephone, if you wanted to 
make a call, you picked up the phone 
and told the operator who you wanted 
to reach. "It was all done with what?" 
Kero asks. "With speech!" Ironically 
enough, the future of voice recogni- 
tion looks a lot like the past. M 
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Climb in, buckle up, grab the wheel and come along for a blistering 
ride in Reggie Fountain's revolutionary 130-mph screamer. 

BY JOE SKORUPA. Boating/Outdoors Editor 
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•The world chjinjies at 1:{0 mph, espt-cially in a 
IH'wlhoat. Aerodynamic forces feel like a huri'icane. 
Hv'hijdynamic forces lurn walej- inlo concivle. The 
c'tmhinaiion adds up to an extremely challen}.dnjr envi- 
'■"nnient. which is especially pertinent to world-record 
'"'I'lt'i's. Daivdi'x ils who enter this raretied realm must 
coiiijuer physical forces that make their sport ar- 
(■iialily the mosi danp-rous in the worlfl. 

•^".why urn I suiting' up and ciiml)in^>- into a i>oat that 
'•Hfiiily set the world i-ecord for \' bottoms at l:J().24<) 
"ij'h.' Wliy j„,i 1 <(|i„.(.j;iinr jnto the cockpit and sliding 
"'•imd ih,. wheel'.' And linally. why am I steering the 
""'I as ihc lhr..ttleman adjusts" the ti-im tabs and 
l"i>nes the Iriple-enpne fii-e breather inlo the upper 
>'i;:.l..s|,htTe of speed? 

nc answer is because, recently. I ran into the kin^i 
" •«>t boats, liej/Kifc' J-ountain, and he said. "Let's go 
"lie in my reK.i-fT boat." That's all it lo(,k. 



The fire-yellow boat I'm steering is named Ohio 
Steel, after the company run by Ci-aiu Keliahn. I'm 
ti'mpoi'arily taking his seat, the one he'll occupy dui"- 
ing the upcoming offshore I'acing season. And. oh, 
what a seat it is. Since the boat currently owns the 
W(jrld speed i-ecord. its safe to say that Kebahn will 
.•<ee a few checkered flags in VM'). The last time Ke- 
bahn put in a full ycai- of racing was and he won 
two world championships (on different circuits) and a 
national championship. 

While I sit in the hottest seat in offshore i-acing and 
watch the twin speedos fair-speed indicatoi- and (il'.S) 
break the lOO-niph barrier. Reggie Fountain sits next 
to me working the throttles. For those not familiar 
with offshore racing, the ihrottleman is the jK-i-son in 
charge of the cockpit. The man behind the wheel 
steers the boat, but this function is less critical on a 
long. wi(le-o]>en course than the duties perfoi-med l)y 




ing wheel tor saiety). 

The throttleman sets the boat to 
run in the proper attitude during the 
race. He does this by observing water 
conditions and adjusting the trim tabs 
(up or down) and the engines (in or 
out). He also works the throttles to 
ensure that the three 1000-hp engines 
don't blow up — a frequent occiurence 
in offshore racing. 

As good a throttleman as Reggie 
Fountain is, he's much more than 
a driving specialist. The body of 
water that the Ohio Steel presently 
scorches is the Pamlico River, near 
Washington, North Carolina. "This is 
the home of Fountain Powerboats, a 
high-tech manufacturing plant that 
produces premier performance and 
fishing boats. 

Rebahn teamed up with Fountain 
not only to obtain the fastest pro- 
duction boat on the market and ride 
with a top throttleman, but to gain 
access to Fountain Powerboats' vast 
resources. As a result, the company 




Squeezing Into the cockpit with Reggie 
Fountain (above). MerCrulser engines 
(right) are at the command of a dash that 
has redundant systems for eveiy function. 



built Ohio Steel to Reggie Fountain's 
personal specifications. 

Rebahn also struck a unique deal 
with Fountain for continuing R&D and 
race tuning. Rebahn stores the boat at 
the Fountain complex and has it deliv- 
ered to each race, fully tuned and 
prepped to win. In return, Fountain is 
permitted to use the boat for comp)any 
promotions (such as my exclusive ride 
today) and to make record runs. 

Although running beyond the 100- 
mph mark on water is a risky busi- 
ness, I must admit that I don't feel 
much fear. Maybe I'm too naive to 
recognize the danger. Even so, I'm 
extremely nervous about making 
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sharp moves with the steering wheel. 
However, with some encouragement 
from Fountain, I take Ohio Steel up 
and down the river at near-record 
speeds. During our fastest runs, we 
top out at just under 125 mph. 

This isn't my first ride at near-record 
speeds. A number of years ago, I was 
in the cockpit of the Popeye's super- 
boat, a 4-engine catamaran that topped 
out at about 1 15 mph. That boat was a 
one-trick pony compared to Ohio Steel, 



even though it was the fastest and 
winningest offshore racer of its time. 
It took a mile for the boat to get on 
plane, and it ran at top speed only dur- 
ing long straightaways on calm water. I 

Ohio Steel, by comparison, has less 
horsepower and one less engine, jumps 
up on plane, slices through rough 
waves, pins corners like a Formula 
One racer and tops out at least 15 mph 
faster. Popeye's was the prototype 
offshore catamaran of its day. Ohio 
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Running On Air 




Transverse steps kiss the water at 1 25 mph (top photo). Bullet-size holes In the steps (bottom photo) are outlets for air channels that lead 
to naca vents on the deck. At speed, a vacuum devetops beneath the boat and pulls air down to the running surface (above Illustration). 




Steel is the prototype offshore speed- 
boat — period. It sets the standard for 
the foreseeable future. 

Certainly, Ohio Steel's MerCruiser 
Hi-Performance lOOOSC engines have 
something to do with its speed. Each 
of these 542-cu.-in. intercooled super- 
charged thoroughbreds is mated to 
a Merc Six Drive with a 4-blade 18 x 
32-in. Kiekhaefer cleaver prop. This 
is the hottest offshore-racing setup 
money can buy. 

What's interesting is that it comes 
right out of the box. That's right: The 
boat uses engines any racer can buy. 
Would highly massaged custom mills 
give the boat more top end? Maybe, 
maybe not. The point is that the en- 
gines are factory tuned to proven tol- 
erances and, as a result, they don't 
break. You can't make that claim 
about custom engines. 

Another point that needs to be 
made is that Fountain trusts the Mer- 
Cruiser Hi-Performance division to 
perform its magic. After all, Merc is 
the premier performance engine 
builder in boating. This leaves Foun- 
tain time to focus on other areas — 
most notably the boat. 

The key to Ohio Steel's record- 
setting speed isn't in the engine com- 
partment — it's beneath the waterline. 
Here, the boat has a cutting-edge run- 
ning surface that revolutionizes high- 
performance boating. 

Out of the water, it's easy to see 
that this is no ordinary hull. The aft 
running surface is divided into three 
segments by two transverse steps. 
(Typical V hulls have a solid keel, 
which forms a base line that runs the 
entire length of the boat.) 
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Look closer and you can see that 
the base line angles off true horizontal 
after each step. Moving from bow 
to stem, the middle segment angles 
down 0.2°. The aft segment angles 
up 0.2°. Something you can't see is 
that the hull's center of gravity is lo- 
cated about 1 ft. behind the point 
where the boat breaks the water. This 
feature is difficult to achieve, but it's 
crucial if the boat is to maintain con- 
trol while it's flying over waves. 

So how do these elements (called 
"Positive Lift" by Fountain) increase 
speed? Basically, they allow the boat 
to run in aerated foam instead of 
dense water. Along with two pairs of 
strakes, these bottom components 
ventilate the hull and permit it to op- 
erate with minimal drag. 

Two other hull features also reduce 
drag. One is a pad bottom — an 18-in.- 
wide section centered on the keel 
line that maintains a deadrise of 12° 
to 14°. There's also a notched tran- 
som, which allows the drive units to 
be raised to a low-drag position. 
Interestingly, all of these elements 
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are found on every stock 47-footer, 
which is the base hull for the 
trimmed-down Ohio Steel. In fact, 
"Positive Lift" is a standard feature 
on every Fountain Powerboats model, 
which, according to Fountain, makes 
his production-line boats closer to a 
NASCAR-type racer than any avail- 
able car. 

However, one element of Ohio Steel 
is, as far as I know, unique among all 
racing boats: this boat is full of holes. 
That's right. There are about two 
dozen bullet-size holes in the hull that 
are connected to air channels that run 
to naca vents on the deck. This venti- 
lation system draws air from the out- 
side and delivers it to the running sur- 
face, where it enables the boat to run 
on a cushion of air. The system is sim- 
ple, effective and ingenious. 

In previous eras, the key to fast 
boats was found in engines and 
drives. This is no longer the case. 
Reggie Fountain's pioneering hulls 
are rewriting the rules and the record 
books. Take it from me, we're in for a 
heckuva ride. lit 
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We say "HeJ" to some sporty newcomers and "Bye" to our heavy-duty hauler. 
Ford Contour SE 

• When we tested 10 small V6-pow- 
ered sedans back in April, one thing 



became abundantly clear: we all loved 
the Ford Contour SE. Naturally, we 
felt it was imperative to arrange a 
long-term test. 

To gain full benefit and maximum 
pleasure from the Contour's chassis 
and drivetrain, we ordered an SE 
with the V6 engine and 5-speed. We 
also specified 



an in-dash CD-player sound system, 
leather interior, traction control and 
ABS — comfort and safety to comple- 
ment the anticipated fun. 

A metallic-red sedan — with barely 
20 miles on the odometer — was deliv- 
ered to our offices just a couple of 
weeks ago. We took the car for a 
quick shakedown drive, then turned it 
over to a photographer. As soon as we 
can pry his fingers off the shift lever, 
we'll start racking up those 

OLOSMOBILE 
AURORA 




TEST SUMMARY: FORD CONTOUR SC 

Report number. 1 
Base price: $1-5,69.5 
As-tcsled price: $20^)10 
Extra-cost options: antilock brakes, 
traction control, power moonroof, air 
condltiuninK, power windows, mirrors 
and door locks, AM/FM/compact-disc 
stereo, leather interior, power driver's 
seat and remote keyless entry 
Drivetrain: 2.5-liter dohc V6 engine, 
5-8peed transmission, front-dri^-e 
Engine performance: 170 hp/16,5 fL-lb. 
EPA fuel economy: 21 city/29 hwy. 



miles and let you know if our initial as- 
sessment holds up through the dura- 
tion of our test. — Don Chaikin 

Volvo 850 TUrbo Wagon 

Unless you've been wandering around 
a parallel universe for the last couple 
of years, you should know that Volvos 
have a solid reputation for safety. In 
fact, Volvo won a 1994 POPULAR Me- 
CHANICS Design & Engineering 
Award for its innovative side-impact 
airbags. However, word around the 
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old quadrangle is that these Swedish 
sedans and station wagons — especial- 
ly the wagons — are also, weU, oh what 
tiie heck, somewhat dull. 

But lately, Volvo has been hyping 
the performance and out-and-out fun 
of its current products, specifically 
the front-drive 850 in turbocharged 
trim. Well, we've never shied away 
from driving fun, nor have we ever 
turned our back on important new 
technology — safety or otherwise. So 
we decided to call Volvo out on this 
ftm/practicality/safety business by or- 
dering up an 850 Turbo station wagon. 

nST SUMMARY: VOLVO 850 TURBO 

Report number 1 

Baw price: $32,M5 

AMotwl price: $36,495 

Extra-cogt options: leather upholstery, 
power front-passenfrer seat, cold-weather 
package, traction control, instrument- 
panel wood trim and compact-disc player 

Wretrain: 2J}-liter dohc 5-cylinder 
cii(ine, 4-8peed automatic transmimion, 
front-drive 

Engine performance: 222 hp/221 fU-lb. 

Q'Afuel economy: 19 city/26 hwy. 

ropuLv:*:"^ ■•'"■^-»jiy 1995 



Ours has a beige-leather interior, 
red-metallic exterior, power sunroof 
and CD player. Like every other 850 
Turbo, it's already got power just- 
about everything, dual-setting auto- 
matic climate control and a remote 
keyless-entry system. Oh, almost for- 
got: It's also packing better than 220 
hp and rides on far-from-dull 50-series 
Z-rated tires on 16-in. alloy wheels. 

VOLVO 850 .^^BbMI 



Now well see if the folks at Volvo 
have a point about fun. — D.C. 

Lexus LS 400 

Okay, so maybe only the cognoscenti 
see our Lexus LS 400 for what it 
is. The masses simply don't recognize 
it as the new-and-improved '95 ver- 
sion. We know it's faster, crisper, 
smoother and quieter than the origi- 
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nal. And, we're reminded of the 
amazing abilities each time we slip 
behind the wheel — or into the Plaza 
suite of a back seat. 

Our sedate-looking white 
sedan is one bodacious ride. 
Thanks to the serpentine 
shifter, flicking between Third 
and Fourth, in conjunction with 
some well-timed right-foot action, 
keeps all of those valves and cams 
moving in the big V8. Cranking the 
steering wheel brings a near-instant 
response from the front wheels. It's 
no surprise that the LS 400 was one 
of the favorites in a test of luxury 
sport sedans conducted by our sister 
publication, CarSmart. 

However, though most of the sta£f 
loved carving up the miles while en- 
joying the in-dash compact-disc 
changer and the rest of the killer 
stereo, others thought our brand-new 
Lexus stunk. Literally. 

Some staff members thought the 
interior carried a particularly nasty 
odor — others felt it was nothing more 
than your basic new-car aroma of 
leather, plastic and assorted indus- 
trial adhesives. A \isit to the dealer- 



PLYMOUTH 
NEON HIGHLINE 




TEST SUMMARY: LDCUS U 4«0 

Report number 2 
Total miles driven: .3404 
Miles driven since last report: 2983 
Average fuel economy: 21.0 mpg 
Worst observ-ed fuel economy: 16.1 mpg: 
Best obser\-ed fuel economy: 21.8 mpK 
Maintenance/repair costs: none 



ship found nothing amiss. In any 
case, as the miles accumulate, the 
aroma dissipates. 

As for other problems, it's like we 
said: Only cognoscenti recognize the 
LS 400 for what it is. — D. C. 

Nissan Maxima SE 

This Maxima is a luxury performance 
sedan. Our 5-speed SE model is a (rel- 
atively) poor man's BMW 540i 6-speed. 

The Maxima's drivetrain is a stand- 
out. The 5-speed is a perfect match 
for the 190-hp V6, which provides 
plenty of low-end grunt and loves be- 
ing revved to its 6500-rpm redline. 
This is a fast car — ^we've even embar- 
rassed a few Mustang GTs from stop- 
light to stoplight. But the Maxima's 
softly tuned suspension, while great 
on the highway, makes it cumbersome 
to throw down a mountain road. 

Scarring this mostly pleasurable 
driving experience, however, has been 
a growing list of teething problems. 
At the 1000-mile mark, a loose hood 
latch began to clunk, an out-of-whack 
front-end alignment made the car pull 
to the left, one of the rear seatbelts 
refused to work and the clutch master 
cylinder began dripping fluid. Every- 
thing was fixed under warranty. 

By the 7500-mile service, the pull to 
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Uie lelL wik- back and ihe dnver'.s \\ m- 
dow was moving around on its track. 
Again, both were fixed under warranty. 

Problems aside, we really like driv- 
ing this car. The leather seats are first 
rate and the well-laid-out interior is 
very quiet, making the Maxima ideal 
for hauling four from Los Angeles 
down to Laguna Beach for a meal or 
up to San Francisco for a long week- 
end. And it has proven to be a thrifty 
long-distance runner, recently mak- 
ing the 450-plus-mile trip from Sono- 
ma to LA. on one tankful. 

—Scott Oldham 



TEST SUMMARY: NISSAN MAXIMA SE 

Report number: 2 
Total milct driven: 8297 
.Miles driven since \aal report: 8297 
Average fuel economy: 2:}.3 mpg 
Worst observed fuel economy: 16.1 mpg 
Best obscned fuel economy: .31.7 mpg 
Maintenance/repair costs: 37flO-mile 
Kheduled maintenance, $31.94; 7500- 
mile scheduled maintenance, $71.15 



Chevrolet Blazer LT 

Apple Red is definitely the hot color 
for this year's crop of Chevy Blazers. 
We see ourselves a lot on New York's 
suburban roads. Yet despite its ubiq- 
uity, our Apple Red long-term Chevy 
Blazer still draws admiring glances 
wherever we drive. To us that means 
winner, and Chevrolet has certainly 
got one in this vehicle. 

We did make one mistake, though. 
We ordered the ZW7 Premium Ride 
suspension package rather than 
the Z85 Touring suspension, 
which comes standard 
with the LT Preferred 
Equipment Group. We 
thought it would make 
the ride softer and more 
carlike. Wrong. What it 
does is make our Blazer a 



roly-poly handful 
around corners 
and when we're 
pushing along 
at a fast clip. 
Chevrolet engi- 
neers definitely 
went too far on 
the soft side in 
specifying the 
spring and shock 
rates of the 
Blazer's Premi- 
um Ride suspen- 
sion. We recently 
drove a friend's 
'95 Blazer that's 
identical to our test vehicle — except 
that he got the Z85 Touring suspen- 
sion package. His Blazer rides more 
firmly than ours, but it isn't harsh or 
stiff. Ajid the increase in stability and 
driver confidence is amazing. This is 
the way to go if you buy a Blazer. 

Aside from our too-soft suspension, 
the '95 Blazer is a great ride. We've 
just come through winter and spring, 
so we can attest to the Blazer's aplomb 
at taking rain- , snow- and ice-covered 
roads in stride. And isn't that what 
this vehicle is all about? The shift-on- 
the-fly transfer case is a joy, making 
the switch from 2-wheel to 4-wheel- 
drive with just the push of a button. 

The 195-hp and 260 

MAZDA 
MILLENIA S 




ft.-lb. of torque pouring out of the 4.3- 
liter V6 make the Blazer feel like it 
weighs 500 pounds less than it does. 

Last, we love the LT's rich leather 
interior appointments and power-as- 



TESr SUMMARY: CHBVROlfr BLAZER LT 

Report number: 2 

Total miles driven: 6675 

Miles drK'en since last report: 6201 

Average fuel economy: 15.4 mpg 

Worst observed fuel economy: 11.6 mpg 

Best observed fuel economy: 16.0 mpg 

Maintenance/repair costs: none 



sisted everything. We wouldn't trade 
any part of this vehicle— except the 
springs and shocks. — Joe Oldham 
(Please turn to page 105) 
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New portable gear for work and 
play makes roaming easier. 

BY FRANK VIZARD, Electronics Editor 

• Untethered, yet connected. Today's road warrior 
can't afford to operate in a vacuum, and, with the right 
mobile gear, there's no reason anyone should know 
you're not at your desk. 

With portable cellular phones now almost standard 
equipment, the centerpiece of mobility is increasingly 
becoming the laptop computer. The trend is what you 
might expect: higher performance, lower cost and 
lighter weight The power race, in fact, shows no sign of 
slowing down. Microprocessors are now being designed 
expressly for the mobile environment. Intel's new 90- 
MHz Pentium chip is remarkable not only for its speed 



but also for its construction. Using a technique called 
Voltage Reduction Technology, the chip interfaces with 
other components at 3.3 volts, while its core operates 
at 2.9 volts. This means that the microprocessor works 
significantly faster but consumes less power, thereby 
promoting longer battery life — always a major concern. 

At the same time, new technologies promise to make 
sending data over the phone as easy as, and maybe 
cheaper than, talking. The next step — and it's not that 
fai- away — is to make document sharing between mo- 
bile users simple as well. Soon, the first thing we'll say 
when we make a call will be: "Hello, where are you?" 



Spread Your Wings 

Open IBM's TTilnkpad 70 1 C laptop and you'll 
watch two keytjoards unfold and Interlock 
to form a full-size 85 -button keyboard 
that's 2 in. wider than the computer 
Itself. Now you know why this computer 
Is nicknamed the Butterfly. But that's only 
the beginning. Other features of this 4'/j-pound 
machine include a 10.4-ln. color screen, 14.4-klloblts-per 
second modem, speakerphone, answering machine and fax 
capability. The 70 1C also comes loaded with 15 software titles. Available 
In a variety of memoiy configurations, its list price starts at S3 799. 





This Car Has Your Number 

Cellular phones are now as much a part of the car as the 
radio — which the 1 995 Uncoln Continental so convincingly 
demonstrates. Ford Electronics has integrated the phone Into the 
vehicle's communications network. The result Is a hands-free voice- 
activated system that interacts with other electronic components 
In the car. A message-center display to the right of the zippy 
speedometer shows the number dialed, elapsed time, signal strength 
and other related Information. And to make talking easier, the 145- 
watt 6-speaker JBL stereo system automatically mutes when the 
phone Is in use, picking up where the CO left off when you hang up. 
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Wireless Messaging 

Staying In touch while you're unplugged 
Is easy when you've got the RadloMall 
Connection For Windows software program 
loaded Into your laptop. The $39 program 
provides hassle-free access to Internet e-mail, 
wireless faxing and lots of other related 
services. Personal communicators such as 
Motorola's Envoy, which has a radlofrequency 
(RF| modem bullt-ln, make using RadloMall 
a one-step process. Otherwise, you need 
a stand-alone RF modem. RadloMall Corp. 
can be reached at (800) 597-MAIL 



This Cradle Won't Rock 

Who says a good Idea has to cost a lot of 
inor>ey7 Aries Manufacturing Inc. (708-885- 
0021 1 makes aadles for cellular phones. Simply 
plug the aadle Into your cigarette-lighter socket 
and your phone Is securely anchored. You don't 
even have to give up the use of your cigarette 
lighter because each cradle has Its own lighter. 
List price Is $40. Cradles are available for both 
nip and universal-type phones. Dash-mounted 
aadles are also available. 



Human Antenna 

Ever touch a TV antenna and see 
the picture Improve? Tnis happens 
because the human body Is an 
excellent conductor. \X/hen you 
touch an antenna, your body 
lengthens the conductor that's 
available, making the antenna 
operate more efficiently. Sony's 
FDL-22 portable color TV relies 
on this phenomenon — Just put 
the strap around your neck and 
you're a walking antenna. 
Reception, we found. Is 
better outdoors. One 
drawback: It eats 
batteries. Ust price Is 
$ 1 60— body not 
Included. 



Big-Screen Computing 

VVhlle most color laptop computers weigh 
In with SCTeens measuring 9'/2 In., Canon's 
Inrwva Book 200LS series of laptops offers 
an 1 1 .3-ln. screen, thus narrowing the gap 
t>etween portable and desktop displays to 
under 2 In. There are two models In the 
200LS series, which list for $2959 and 
$3633, respectively. The top-end model 
features a 1 0O-MHz 486DX4 microprocessor, 
a 520MB hard drive, 8MB of RAM and one 
Type 111 PCMCIA slot. 
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Slam 
Dunk! 

Basketball Junkies will 
get their fix with the Hoop 
Commander from Casio. You can 
compete against the computer or another 
Hoop Commander via an Infrared transmitter. You 
control the shot selection, play defense and generally 
have a lot of fun. Oh yeah — Hoop Commander also 
has a bullt-ln telephone directory, calculator, calendar 
and other business functions that help Justify Its 
existence. There's even a secret password function, 
so no one will know that your win/loss record Is 
below .500. This is definitely not a traveling 
violation. Ust price is S80. 



Give An MD The Business 

MD— in this case— means MInlDIsc, Sony's 
diminutive disc-based audio format now being 
billed as the heir to cassette tape. Maybe, but 
not until the price comes down. The MZ-B3, for 
example. Is way overpriced at S900, but the 
application Is great. The IMZ-B3 Is a portable 
recorder that lets you store 74 minutes of stereo or 
148 minutes of straight talk in clear, digital sound. 
What's more, you can randomly access or erase 
sections and play recordings back at high speed — 
understandably. It may be presumptuous, but 
Sony could be onto something here, in the mean- 
time, MD means only doctors can afford this one. 





Sidetracics 

Hewlett-Packard's first color notetxx>k is notable on two counts. Most 
striking is a side-tracking mouse that deploys to the right of the computer, 
a feature some users might prefer to keyboard-mounted tracking devices. 
The other attraction is called instant-On, a feature that automatically 
returns you to where you were when the computer was turned off. The 
486-based OmnlBook 600 Is available In various configurations, with list 
prices starting at S2599. 



Give IVie A Board Light 

The screen is lit and your fingers are doing the 
walking. Trouble Is, sometimes you can't see where 
they're going. The NCL 480 Notet>ook Computer 
Ught from ASF Associates Inc. brings you out of the 
dark. Simply clamp the 7.8-ounce light onto your 
laptop to put a shine on your keyboard and adjacent 
work areas. The NCL 480 runs on four AA nickel- 
cadmium rechargeable batteries. Ust price is S40. 
You can buy It direct by calling (800) 771-3600. 
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ROM On The Run 

Play your multimedia discs anywhere 
with Sony's portable CD-ROM DIscman. 
Weighing less than 1 0 ounces and 
powered by two AA batteries or an AC 
adapter, DIscman connects to your laptop 
via a PCMCIA card. The basic package lists 
for $500, but there's a S750 package 
available that Includes a portable speaker 
box — a handy Item If you're doing 
multimedia presentations. Naturally, the 
DIscman also operates as an audio-only 
player — so you can listen to your favorite 
tunes after hours. 



Pick A Color, Any Color 

What with fast modems and all the online communications 
options available these days, you may not be using the 
printer as much as you used to. And you certainly don't 
need one taking up precious desk space. By the same token, 
when It's time for hard copy, making a splash Is a plus. 
Canon's new BJC-70 bubble-Jet printer offers you the best of 
both worlds. Weighing about 3 pounds and measuring 1 1 .8 
X 6.2 X 2.2 In., the BJC-70 Is portable enough to tuck away 
until you need to put something on paper. The BJC-70 
prints a color page In Just under 1 minute. The list price 
of $399 includes a Color Advisor software package. 



Not Just Talk 

This cellular phone from 
Toshiba has got more 
going for It than Just Its 
small size and slim looks. 
The TCP-2000 is one of 
the first cellular phones 
to make transmitting 
data easy. Built Into this 
5.3-ounce phone is a 
transmission protocol 
called Cellular Data Packet 
Data. When connected to 
a portable computer via a 
PCMCIA card, the TCP- 
2000 provides a friendly 
handshake for virtually all 
communications software. 
This also simplifies fax 
transmissions and online 
access. The TCP-2000 uses 
a nickel-metal-hydrlde 
battery for a rated 60 
minutes of talk time. Its 
list price Is $179. 
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Waving The Magic Wand 

Panasonic Joins Sony In marketing a personal communicator based 
on General Magic's Magic Cap and Telescrlpt software (see "EPCOT's 
Innovention," page 37, Jan. '95). With both of these consumer 
electronics giants In its camp. General Magic seems to be on Its way 
to establishing a de facto communications standard linked to AT&T's 
PersonaUnk service. As readers of Popular Mechanics already know, this 
class of portable devices lets you navigate through an on-screen virtual 
world full of messaging 
options — all with 
the tap of a 
pen. M 
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With a daring, high-speed mission to the icy planet, 
NASA sets its sights on the solar system's final frontier. 



BY MARK WHEELER; PM Illustration by Ed Valigursky 



• talk about your lou^ shots. If NASA wauled to ini- 
!H-e>.< Coneivss and llu' public with its iww loaniT. 
iiu'auer eutrcpreufurial attitude, it cuuhhrt have 
picked a toujrher jroal than Pluto. 

As a i)lanet. it's far. fai' away — sonie liillion miles. 
As a larjiet. it's tiny — smaller than our .Moon. lJul as 
an oliii'ci (if curiosity. Pluto looms hu^^e. Its surface is 
ihoUirht. to be neither terrestrial, like Karth's. nor 
irast'ous. like .lupi'er's. l>ut frozen, like no other planet 
—aL minus 44(1' K a sti'an.ee brew t)f iced nitroiren, car- 
i'on nu>no\ide and methane. Its luoon. Charon, just as 
cunnus. is half Plulo's 14()()-mile diameter, and is be- 
lievod to compi'ise mostly pjain oKl watei' ice. 

Pluio's oddball :i4>-year orbit can swini!' it as far 
as 4.t; billion miles from the Sun. The only liiue it's 
ihou):hi lo have any atnutsphere at all is when the 
planet nears perihelion — the orbital point chW'st to' 
the Sun. Then, some of the surface ice vaporizes. Pluto 
hit perihelion in U'M'. Now. as the plani'l rt'tivals. that 
aiino.<phi're will refivezo and fall with a clunk back to 
the .surface sonu'lime lu-tween I'dlO ami 2020. 

Hecause .ueiiinu a w hiff of thai almosplu're is a pri- 
mary jr<»al of a ui'wly proposed mission — dubbed Pluto 
Kvpivss — time is ti-iiht. The s])acecraft must launch 
s(M>u aflei- 2000 in arri\e -around 2010. This consiricU'd 
umetable al.<y means that the craft must lu' smaller, 
liirhter and f:utJjh;.lhan anything built befoi-e. And 
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nnich of the technolojry needed lo make it hajjpen is 
still bi'inu desitrned. The last little detail is its develop- 
menl luidgel. which has lu-en slashed lo .S2.")0 million." 
To meet thai lijrui-e..N.\S.-\ luay ihroxrin with the Rus- 
sians on a collaborative K\pi-ess. 

So jusl how will N.\S.\ ,uet to PIiUo on the (juick — 
and on the cheap'.' "It's a very demandin.u mission." ad- 
mits Hoberl Slai'hle. the PliUo pre-projecl mana.irer at 
ihe .let Pi-opulsion l.aboi'alory (.IPL* in Pasadi-na. 
California. "PiTiple liken it to the Mount Hverest of 
solar-sy.stem e.xploration." 

Double vision 

To meet this challen.LV. an unprecediMited desi.eii has 
evolved. Pliuo Kxpi'ess calls for twin spacecraft, each 
weiirhini;- less than 2.")0 poimds and measurinii' rouchly* 
:» ft. across. Kach will hou.^e a i"-adioisi>tt>pe power sup- 
ply, thruslers and a new ultrali.eht tlat-mesh anli'nna 
about ."i ft. wide. Completini: the packaj^e. a .>imall suite 
of insiinuneiUs — wei.irhini: a scniuy 1.") pound."* — will 
puher the information. 

One Kxpress will foUow the other iiUo space and ar- 
rive a few months later. (leilinj: to PliUo directly will 
keep operations costs down, so planiuM's won't divert 
the spacecraft to accek'rale them with a bii;- planet's 
jrravity. Kach Kxpivss must, in effect, shoot from a can- 
non miuhty enoujrh to hit PliUo in a .<traiirht ti-aji'etory. 



To save money, NASA is negotiat- 
ing with Russia to use two of its "can- 
nons" — Proton rockets — instead of 
the United States' owti powerful, but 
pricey. Titan IVs. In return, the Ex- 
presses would carry Russia's 30-pound 
Drop Zonds — probes that would jetti- 
son from the vehicles to study the 
makeup of Pluto's atmosphere. 

The craft will streak through the 
solar system at 63,000 mph. If all goes 
well, upon arrival, one vehicle will 
skirt one face of Pluto while the other 
will fly across the opposite face. That 
way, while the Expresses maintain 
their blazing speed, both Pluto and 
Charon can be mapped and pho- 
togi*aphed despite their pokey 6'/)-day 
rotation. The second vehicle can also 
explore any questions the first Ex- 
press may raise. It will also serve as a 
backup should craft No. 1 go awry. 

Man on a mission 

The timing couldn't have been better 
to propose a Pluto fly-by. For several 
years now, NASA administrator Dan 
Goldin has been walking the halls of 
NASA chanting "better, faster, 
cheaper" to any engineer within 
earshot. The reasons: a budget-con- 
scious Congress, the perception of 
NASA as a moribund bureaucracy 
and the need to spruce up the 
agency's image after one too many 
public-relations disasters. 

Once NASA agreed to consider the 
mission, Staehle first had to bring 
harmony between JPL's engineers 



and scientists. "Traditionally, there's 
always some friction between these 
groups," Staehle notes, "and there 
was indeed a little adversarial discus- 
sion at first. I tried to foster more 
mutual understanding." Now the en- 
tire Express team convenes regularly 
to bat around ideas. 

By April 1992, three goals were 
clear. First was mapping the surface 
to within a '/^-mile resolution. At such 
a resolution, says Staehle, you could 
detect Pasadena's Rose Bowl if you 
were looking down at Earth. Deter- 
mining Pluto's surface composition 
was second. Third was to characterize 
Pluto's atmosphere. In addition to the 
Drop Zond, an ultraviolet spectrome- 
ter will gaze at the Sun through Plu- 
to's atmosphere as the spacecraft en- 
ters the planet's shadow. This will 
allow measurements of gases that 
can't be detected from Earth. 

Once the instrumentation was de- 
termined, recalls Staehle, "almost off 
the top of my head I said: 'We're going 
to design these instruments at 7 kilo- 
grams [15 pounds] using (5 watts of 
powder, at a cost of $.30 million.' People 
said I was crazy. And I said, 'Well, it's 
easy for me to say because I've never 
built an instiaiment before'." 

Staehle used the I'ecent Clementine 
lunar mission (see "Beyond The 
Moon," page 96, July '94) as a basis 
for this estimation. "A lot of that tech- 
nology' had just been declassified," he 
recalls, "and it wius impressive. They 
were lightweight instruments, but not 



precise enough to do the Pluto job. 
But I felt that by using those as an ex- 
ample, it would be possible to go the 
next few steps along the way. So 1 
picked a challenging set of numbers." 

The engineers have come through. 
Prototypes of the proposed instru- 
ments weigh less than 15 pounds— 
and are well under budget. They in- 
clude the ultraviolet spectrometer, a 
visible-light camera and an infrared 
spectrometer for scanning the sur- 
face. In addition, a radio receiver with 
a precise clock will help gauge pres- 
sure and temperature as Pluto's at- 
mosphere slows up the signals that 
are arriving from Eailh. 

Whether Express takes off remains 
to be seen. Congress must cough up 
the dough, the Russians need to pony 
up their Protons and NASA has to 
maintain its interest in less glamorous 
missions. What's more, Staehle and 
his colleagues are relying on a radical 
design, along with the most recent ad- 
vances in electronics — quite a depar- 
ture from NASA's conservative w'ays. 
While risky, Pluto Express holds 
symbolic import to a revitalized 
NASA. Staehle. though, seems to be 
taking it all in stride. 

"I'd rather be doing it this way in- 
stead of walking around saying, 
'Okay, it's week No. 37 and, according 
to the manual, here's where we should 
be.' That's no fun. It's more fun to be j 
the first to meet these new challenges 
than it is to be one in a long, long 
established line." IM 
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SOME FLOORS WILL SQUEAK NO 
lATTER WHAT WALKS ACROSS THEM. 



THE SILENT FLOOR I 



S QUIET AS A MOUSE, 




\ 





You can tell a lot about how a home was 
built by listening to it. A squeaky floor will keep 
reminding you that something isn't quite right. A 
quality floor doesn't make a sound. 

No matter how big 
an entertainer you are, 
your floor doesn't 
have to squeak. Use 
the Silent Floor* 
system and it won't. 
We guarantee it. 

Instead of ordinary 2x10 lumber standing 
on edge, the Silent Hoor* system consists of 
wooden I-beams. These Silent Roor* I-beams are 
made by rearranging wood fiber into a material 
that is uniform, strong and guaranteed to be fi-ee 
fi-om warping and defects. (Considering the herd 
you'll probably have running throu^ your house, 
it better be.) 

The Silent Floor* system creates a stronger 
joist, yet does it while using substantially less 
wood. Our revolutionary "I" shape lets us put the 
wood only where it will deliver the strength you 
need. That means we can use up to two or three 
times less than a traditional, lower quality floor. 




No two ordinary 2 xlOi are alike. Thrir strength varies from oncjoift to the 
nrxi Plui. thry warp and thnnk diffrrrnlly. leaving gap« around the naili 
Then as the flooring rub* on thc\e naiU — you hear the dreaded squeak. 



You may never have heard of the Silent Floor* 
system. (It is quiet after all.) Tmth is, you've prob- 
ably been in a home built with it. Since we 
invented it in 1970, it's been installed in more than 
1 ,000,000 homes, condominiums and apartments. 

Talk to your builder about the system. He's 
probably already building with it. For more 
information, the name of a TJM technical repre- 
sentative or a dealer near you, call 1-800-338-0515. 

^Silent Flow 

Pdrt of the FronwWoric^ building system. 



BUILDERS ARE SOME OF OUR 
STRONGEST SUPPORTERS. 



II 



4N 




A builder's business rests on his reputation. And the 
^ only way to get a good reputation is to have happy 
customers like you. He knows that to keep from hearing a 
squeak from you, you better not hear a squeak from your 
floor. That's why so many builders and ardutects are using 
the Silent Floor* system. 

But the Silent Floor* system does more than stop 
squeaks. The c onsistency of the materials makes for a 
trouble-free installation, with no surprises at the site. The 
incredible strength and integrity of the System also give 
builders design fle.xibility and the ability to create spans 
that would be impossible using ordinary methods. 

And since the Silent Floor' system comes with a 
guarantee, good for the life of your home, both you and 
your builder will be able to sleep a Htde better at night. 

Builders are also using more of the other products 
developed by Trus Joist MacMillan, inventors of the 
Silent Floor* system. Products such as Microllam'" LVL 
headers and beams, Parallam' I'SL posts and beams, and 
TimberStrand * LSL nm board are all engineered wood 
products that make even more out of every wood fiber. 



THE SILENT FLOORS SYSTEM 
EVEN SUPPORTS MOTHER 
NATURE BY USING FEWERTREES. 

Wood IS a miracle. It'<i cndunng, 
ccononiu".iI. beautiful and exirciiiely more 
cnerj^N-crtit lent than, my other lommoii building 
inatenal. But wood is also m demand for the vital 
role it plays in the forest ecosystem. 

The Silent Floor' system uses two 
to three times less wood than old- 
fashioned building methods. This System 
and all the products produced by Tru$ 
Joist MacMillan are designed to make 
the most of" each wood fiber. This is 
one imponant reason more and more 
home buyers, builders and architects arc 
demanding these innovative iiiatenab. 

The good news is that you 
don't have to give up a thing to do the 
rmlii thing. No compromises. The Silent 
Floor' system is stronger, quieter and 
uses far less wood — which is pretty cool 
even if" you're not a forest. To find out more 
about how these technologies from Tnis Joist 
MacMillan use our forest resources more 
efficientlv, call 1-8(K)-33S-(6I3. 
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HARDWARE 




Specialty Fasteners 

Mechanical marvels that work where 
C nails and screws fail. 




• Have you ever wondered why a nail 
works so well in wood? It's not the nail 
that's doing all the work — it's the 
wood. Because wood is resilient, it 
grips the nail — not the other way 
around. The trouble is, there are a lot 
of building materials that aren't so 
cooperative. While hardened spiral 
nails will stay in concrete, their hold- 
ing power isn't so great. And forget 
about drywall. Nailing to a wall really 
means getting out the stud finder to 
locate a 2 X 4 hidden inside. 
Fortunately, there's a wide assort- 



ment of fasteners that don't rely so 
much on the gripping power of the 
base material. These devices provide 
their own power and are designed to 
suit distinct applications. There are 
concrete fasteners that expand to grip 
the walls of a hole, and a myriad of 
hollow-wall fasteners that latch onto 
drywall with a vengeance. 

You'll find most of these fasteners — 
or close variations — at your hardware 
store. Bear in mind that each design 
has specific capacities. Manufacturers 
test maximum sustainable loads in 



terms of tension (a load parallel to the 
fastener axis) and shear (a load per- 
pendicular to the fastener axis). 
Loads are also based on the base ma- 
terial, and safe working loads are rat- 
ed at one-fourth the maximum load. 
In general, light-duty loads are less 
than 400 pounds, medium-duty loads 
range from 400 to 4000 pounds and 
heavy-duty loads are above 4000 
pounds. For demanding structural 
uses, di.scuss the problem with your 
dealer. Better yet, contact the manu- 
facturer for the fastener specifications. 
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1 . Expansion anchor — This con- 
crete fastener features a carbon-steel 
band that fits over a reverse taper at 
the end. The top half is threaded to 
accept a standard nut. In use, a hole is 
bored and the fastener is driven into 
place. When the nut is tightened, it 
not only draws the connected member 
towai'd the concrete, but the taper at 
the end drives the steel band outward 
to grip the hole. The model showTi is 
called a Wedge-Grip anchor and it 
conies in diameters ranging from 
'/4 to 1 in. It handles medium- to 
heavy-duty loads, depending 
on size. A pack of five Va x 
1 * ^-in. anchors costs about 
$2. Contact Star Ex- 
J. ^ pansion Co., Pleasant 

Hill Road, Moun- 
tainville, NY 10953. 
2. Lok/Bolt— For 
light- and medium-duty 
applications in concrete, 
brick and solid block, this fastener 
comes in diameters from Vi to % in. 
The central threaded stud has a coni- 
cal, unthreaded end. As the nut is 
tightened, a split metal shield around 
the stud expands to grip the hole. A 
nylon compression ring helps to en- 
sure that the fixture being fastened is 
drawn tightly to the base material, 
and the ring also improves perform- 
ance under vibration. The Lok/Bolt 
shown costs about $3.60. Write to The 
Rawlplug Co. Inc., 200 Petersville 
Kd., New Rochelle. NY 10802. 

3. Anchor eye — If you've ever won- 
flei ed how to secure a line to mason- 
ry, here's your answer. In place of a 
straight, threaded stud, this fastener 
has an eyebolt. Like other anchors, 
the split expansion shield is activated 
l)y tightening the nut over the washer. 
A package uf two anchor eyes costs 
about $7. Write to Plasplugs Inc., 780 
Vassal- Ave.. Lakewood, N.J 08701. 

4. Threaded SPIKE— When driven 
into a hole that matches the shank 
diameter, the bend in this fa.stener 
e.xerts tremendous force against the 
suiTounding wall. Available in sizes 
ranging from M« to VA in. in diameter, 
the manufacturer rates this fastener 
with up to a 4000-pound working load, 
depending on size and the base ma- 
terial. The '/2-in.-dia. Thi-eaded SPIKE 
shown costs about $1. Contact The 
Rawlplug Co. Inc., 200 Petersville 
Rd.. New Rochelle, NY 10802. 

5. Light-duty SPIKE— For light- 
duty applications, the stainless-steel 
SPIKE (top) comes in a '/i-in.-dia. size 
and is suitable for concrete or concrete- 
block base material. It costs about $1. 



The '/.-in. nylon SPIKE 6, 
(bottom) is also suitable 
for stone and brick. For 
more information, write to 
The Rawlplug Co. Inc., 200 < 
Petersville Rd., New 
Rochelle, NY 10802. 

6. Nail anchor— When it 
comes to such light-duty 
tasks as securing junction 
boxes, conduit or ductwork 
to concrete or block, a nail 
anchor is a good choice. 
Available Vir. or V* in. in 
diameter, this fastener has an ex- 
panding body that contains a steel 
driving pin. After being inserted in a 
hole, the pin is driven flush with the 
anchor to grip the base material. 
These '/i-in. nail anchors cost about 
$1.20 for a pack of four. Contact Star 
Expansion Co., Pleasant Hill Road, 
Mountainville, NY 10953. 

7. Nylon anchor — Similar to the 
nail anchor, this fastener has a nylon 
body that increases its versatility. In 
addition to concrete, it's appropriate 
for masonry applications, and it even 
handles hollow-wall fastening. Its 
head has a screwdriver slot, and the 
top of the pin is threaded so it can be 
withdrawn to remove the fastener. 
The '/4-in. nylon anchor show-n costs 
about $1.20 for a pack of five. Write 
to Star E.xpansion Co., Pleasant Hill 
Road, Mountainville, NY 10953. 

8. Hollow set drop-In — Similar, in 
principle, to the expansion anchor, 
this fastener is designed for light- to 
medium-duty use in the relatively thin 
walls of hollow concrete block. It's 
made up of a tubular, split body and a 
lower, internally threaded cone. A 
bolt threaded into the cone expands 
the body against the hole. The hollow 
set drop-in is available in sizes from 
'/4 to % in. The model shown costs 
about $2.50. Write to The Rawlplug 
Co. Inc., 200 Petersville Rd., New 
Rochelle. NY 10802. 

9. Tampin — Similai* to the hollow set 
drop-in, this fastener requires a bolt 
that, when tightened, forces the lead- 
alloy sleeve against the base material. 
It's suitable for light- to medium-duty 
uses in concrete and stone and comes 
in diameters ranging from 
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^6 to iVi in. The model 
shown costs about $1.80 
for two. Write to Star 
Expansion Co., Pleasant 
Hill Road, Mountainville, 
>ri' 10953. 

10. Steel drop-in — 

For more demanding applications in 
concrete, the steel drop-in is similar 
to other expansion anchors, except 
that its expanding action works in re- 
verse. The sleeve is internally thread- 
ed, and the hole tapers to a smaller 
opening at the bottom. A tapered plug 
fits in the sleeve. As the bolt is tight- 
ened, it bears dowTi on the plug, ex- 
panding the split bottom of the sleeve. 
Sizes are available to handle '4- to 
in. bolts. The '/2-in. size shown costs 
about $1.25. Write to The Rawlplug 
Co. Inc., 200 Petersville Rd., New 
Rochelle, NY 10802. 

1 1 . Blind rivet— The blind rivet is 
one of the fastest ways to join sheet- 
metal stock. This self-contained fas- 
tener works in conjunction with a 
specifically designed riveting tool. Af- 
ter inserting the fastener in a hole, the 
riveting tool grips and withdraws the 
pin. In the process, the head mush- 
rooms over to grab the opposite side 
of the work. Available in grip ranges 
from Vfe4 to Vi in., the rivet shown costs 
about $3 for a pack of 25. Contact Star 
Expansion Co., Pleasant Hill Road, 
Mountainville, NY 10953. 

1 2. Pingrip — Rivets of this type are 
available for both metal-to-metal and 
masonry applications. The aluminum 
fastener has a stud that fits in a blind 
hole in the body. The solid, bottom end 
of the body is split by two small slots. 
As the pin is driven flush, the slotted 
end expands to grip the hole. The fas- 
tener shown is designed for masonry 

_ and comes in lengths to handle 
fixtures from %2 to 1 in. thick. 
Metal versions handle thinner 
stock. A ■'/]«- 
in. version 
will run ap- 
proximately 
$1.20 for four. 
Write to Stai* Expansion 
Co., Pleasant Hill Road, 
Mountainville, NY 10953. 
13. Toggler toggle 
bolt — This unit features 
a pivoting metal bar that 
grips a hidden hollow- 



13 



wall surface (bottom). It's installed by 
flipping the metal bar parallel to the 
plastic strap and passing the bar 
through the hole in the wall. Then, the 
plastic stop on the strap is moved 
flush to the wall and the 
excess is snapped off. A 
bolt threaded through the 
metal bar further tightens 
the grip on the wall (top). 
These fasteners handle 
greater loads than conventional hol- 
low-wall anchors and come in two 
sizes to accommodate wall thickness- 
es between % and 2V& in. A pack of two 
costs about $2.30. Write to Mechanical 
Plastics Corp., 444 Saw Mill River Rd., 
P.O. Box 554, Elmsford, NY 10523. 

1 4. Toggle bolt — The basic toggle 
bolt uses two spring-loaded wings to 
grip a hollow wall. The large size of 
the wings makes this fastener a good 
choice for less structural materials, 
such as drywall. While these fasteners 
can be easily removed, the wing sec- 
tion falls behind the wall. The size 
shown costs about 50 cents. Contact 
The Rawlplug Co. Inc., 200 Peters- 
ville Rd., New Rochelle, NY 10802. 

1 5. Cavity anchor — This colorful, 
plastic hollow-wall anchor handles 
wall thicknesses from Va to ^Ar, in. and 
requires a %-in.-dia. hole. Once in 
place, the black arms spread to grip 
the back of the wall. A No. 8 screw 
firmly tightens the arms against the 
base material. A package of five cavity 
anchors costs about $2. For more in- 
formation, contact Plasplugs Inc., 780 
Vassar Ave.. Lakewood. NJ 08701. 

1 6. Hollow-wall anchor — A varia- 
tion on the toggle-bolt principle, hol- 
low-wall anchors consist of a bolt and 
a slotted anchor sleeve (top). ITiey're 
first inserted in an appropriate-size 
hole. As the bolt is tightened, the 
sleeve bends out to grip the back of 
the wall (bottom). In contrast to a 
toggle bolt, removing this bolt leaves 
the sleeve locked to the wall. These 
anchors cost about $1 each. Write to 
The Rawlplug Co. Inc., 200 Peters- 
ville Rd., New Rochelle, NY 10802. 

1 7. Drive anchor — This Wallgrip 
drywall fastener performs like the 
hollow-wall anchor above, except that 
it doesn't require a hole — it's simply 
driven into place. The cost is approxi- 
mately $1.20 for three. For more 
information. 
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contact Star Expansion Co., Pleasant 
Hill Road, Mountainville, NY 10953. 

18. Toggler hollow- and solid- 
wall anchor — This unique anchor is 
suitable for light- to medium-duty 
loads. It's installed in a hole by press- 
ing the two legs together. Then, a 
small key tapped into the anchor flips 
the legs apart. Threading a screw into 
the anchor forms a rigid truss that 
locks the unit into place. In solid walls, 
the key isn't required — the legs sim- 
ply compress against the sides of the 
hole. These fasteners come in three 
sizes to handle hollow walls ranging 
fi-om Vh to % in. thick, and cost about 
$2 for a package of five. For more in- 
formation, contact Mechanical Plas- 
tics Corp., 444 Saw Mill River Rd., 
P.O. Box 554, Elmsford. NY 10523. 

19. Plastic drywall anchor — For 
light-duty fastening to drywall and 
other hollow walls, this flexible plastic 
anchor requires a '/i-in. hole and a 
No. 8 screw. The screw spreads the 
anns and expands the ribbed body to 
grip the wall. A package of 10 costs 
about $1.39, from Plasplugs Inc., 780 
Vassar Ave., Lakewood, NJ 08701. 

20. Hollow-door anchor — De- 
signed for the thin faces of hollow- 
core doors, these small fasteners 
(about $1.39 for 10) have integral 
w-ings that expand to grip the back 
surface. They require a '/4-in. hole and 
a No. 6 screw. Write to Plasplugs Inc., 
780 Vassar Ave., Lakewood, NJ 08701. 

2 1 . Heavy-duty plastic drywall 
anchor — Similar in operation to pre- 
viously described hollow-wall anchors, 
these fasteners use a screw to expand 
the anchor body and pull the arms 
against the back of the hollow wall. 
This design requires a %-in. hole and 
comes in a package of 10 for about $2. 
Write to Plasplugs Inc., 780 Vassar 
Ave., Lakewood, NJ 08701. 

22. Plastic anchor — For quickly se- 
curing to masonry under light-load 
situations, plastic anchors fit the bill. 
After being pressed in a hole, a screw 
grips the fle.xible plastic while spread- 
ing the material to lock the anchor in 
place. Plastic anchors come in a wide 
variety of sizes. The 1-in. size showTi 
fits No. 10 and No. 12 screws and 
costs about $1.20 for eight. Contact 
Star Expansion Co., Pleasant Hill 
Road, Mountainville, NY 1095:i. 

23. Plastic anchor plug — To make 
plastic anchors easier to select, these 
are coded to match corresponding 
drill hits. The anchor design features 
transverse ribs to help prevent with- 
drawal when under load. The plug 
shown costs about $1.79 per package 
of 25. For more information, contact 



Plasplugs Inc., 780 Vassar Ave., 
Lakewood, N J 08701. 

24. Lead anchor — Similar in prin- 
ciple to the plastic anchor, lead an- 
chors grip concrete and masonry 
when expanded by a screw. They 
come in a variety of sizes for light- 
duty applications. A l-in.-long version 
costs about $1.20 for eight. Contact 
Star Expansion Co., Pleasant Hill 
Road, Mountain\ille, NY 10953. 

25. Lag shield— The lag shield 
works with Va- to 'H-in. lagscrews. As 
such, its capacity moves into the 
medium-duty range. It's ribbed to 
prevent turning and to inhibit with- 
drawal, and the inside conforms to the 
lagscrew threads. A %-in. lag shield 
costs about 85 cents. Write to The 
Rawlplug Co., Inc., 200 Petersville 
Rd., New Rochelle, NY 10802. 

26. Fluted plastic anchor — This 
light-duty plastic anchor works along 
with sheetmetal and wood screws for 
securing to concrete and masonry 
walls. It comes color-coded for easy 
drill-bit matching and is available in 



sizes to match No. 4 through No. 14 
screws. For more information, contact 
The Rawlplug Co. Inc., 200 Peters- 
ville Rd., New Rochelle, NY 10802. 

27. Rawlplug — Made of a braided 
jute fiber with a lead core, this anchor 
offers increased holding power com- 
pared to similar anchors. In addition 
to standard screw sizes ranging from 
No. 6 to No. 20, the Rawlplug is avail- 
able for lagscrews without the lead 
lining. The '/^-in.-dia. size showTi costs 
about 25 cents. Write to The 
Rawlplug Co. Inc., 200 Petersville 
Rd., New Rochelle, NY 10802. 

28. Alligator — The manufacturer 
claims that this anchor's polymer 
plastic body molds to the inside of the 
base material hole. Closed (top), it's 
inserted into a hole. A screw expands 
the jaws (bottom), and the serrated 
jaw faces grip the threads. Available 
in several head designs, the ■'Afi-in. ver- 
sion shown costs about $3 for a pack 
of six. Contact Mechanical Plastics 
Corp., 444 Saw Mill River Rd.. P.O. 
Box 5i54. Elmsford. NY 1052:?. VM 
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Sabre Saw Circle Jig 




The way to cut circles — when you 're 
cutting more than one. 

TEXT AND PHOTOS BY ROSARIO CAPOTOSTO, 
Contributing Editor 





• I-'or ticchand i-iittiiiir. iiotliiii.u itcats a 
s;il>i-t' saw. And it's almiit the niily portahlc poufi' saw 
tluit rrally I'Xi-cls at ciii'vcd i-uts. l!ul ulicii it nimcs to 
eijx'lf ami arc cniltin^. you can do ln'tter than follow injj 
a line that you marked with a compass — ^.iust romhiiic 
tlu' compass with tlii- saw and acliiovc an-uratc and 
c«Misisli>nt no-sweat riirli's I'vei-y timo. 

Oui- i-irclc Ji.u is adaptalilo to all standard salirc 
saws. It Icaturt's a li.")-in. aluminum-strip pi\i>( liar that 
tMiabk's you to handli- ciirlcs up to -IS in. in diameter. 1 1 
you need to cut a larirer circle or arc, Just install 
a longer bar. The ji^ can also cut in clockwise and 
fouiiteiTlockwise dii'ecti«)ns to jnake the opei'ation 
oasi<'i- i?i a variety of sit nations. 

The saw sits in a wrap-around platlitrm. and the 
radius is adjusted hy sliding- the pivot lilock aloii^ the 
ahnninuni strip and locking it in place with a licit y 
knob. The liottoni of the platform is faced with plastic 
laminate to icdiice friction, and a post handle over the 
pivot point hd/)s control thecuttinji:o|K'ration. 
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Like any 
cust<un-l)uilt Ji.u, 
the plans di'scrihed here ma\ 
have to be modilled to suit youi lu u 
lar model of saw. Our dimensions aic ba.-^cd on the 
i'orter-( 'able 7.') l!» sabre saw. If your saw is diffi-ivnt, 
pay particular attention to the platform layout an(l 
construction so that your saw base will fit securely 
into the platfoi'in I'ecess. 



Platform construction 

We used oak for our ciirle ji.u. but any hai'dwood is 
suitabh". The i)lalfoi-m assembly is madi' by sandwich- 
ing- two frames made from ' i-in. -thick stock. The ends 
of the top frame pieces overlap the bottom frame 
pieces, as shown in the drawing (»n pajije 72. 

If you have the etjuipment. resaw Vi-in. oak on a 
table saw or band saw and then use a thickness planei- 
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SABRE SAW CIRCLE JIG 




PIVOT BLOCK ASSEMBLY 



S/I6'-I8X r 
STUD— 

O CUT 
FROM 

L BOLT 



PIVOT- 
SHARPEN 
SCREW 
TO POINT 




19-GAUGE 
NAJLS AND 
GLUE 
(TYPICAL) 



r RAD 
(TYPICAL) 

I-3/8"-DIA 
BLADE 
ACCESS 
HOLE 
(2 REQD ) 

ALTER 
INSIDE 
DIMENSION 
TO SUIT 
SAW BASE 

I/a"-DEEPX 3/4" 
GROOVE IN PART B 

5/32 " DIA. HOLES THROUGH 
PARTS E AND K. THREAD 
WITH 10-24 TAP 



7-1/2- 



PIVOT— 
r NO 6 
DRYWALL 
SCREW 





8-1/4- 



i- -J. 
PLATFORM ASSEMBLY 



5/16-DIA 



3/4- 
DIA. 



I/8--DEEPX 
3/4 --WIDE 
GROOVES 




9/16" DIA, 
5/8" I 



4 I-II/16- 
4 



7/64" DIA. 
PIVOT POINT 



4 



1-3/4- 



3/4" NO 6 
FH SCREW 
(2 REQD.) 



DIMENSION TO EOUAL 
DISTANCE FROM LEADING EDGE 
OF PIVOT BAR TO FRONT EDGE 
OF SABRE SAW BLADE 

PIVOT BLOCK DETAIL 



MATKR1AI.S LIST— SABRE SAW CIRCLE JIG 



Key 

A 
B 
C 
D 
E 
F 
G 
H 
I 
J 
K 



Na 
1 
I 
2 
I 
1 
2 
1 
1 
I 
1 
1 



Size and desrriptinn ( use) 

X 1 X '' r hanlwixMl ( Idng, lower-frame member) 
'A X 3'.^> X 1'/}" hmtlvviMid (lonjr. l<>wer-frami' member) 
Vi X 1 X Sli<" hardworHl (i^hort. lower-frame member) 

X l_x u'/'" har(Kv<xMi (lonti. iipixT-fnime metnl)er) 
'A x Z'.'f X Ti' hardwood (lonR. upjier-frame member) 
Vi X 1 X .-)'<' hanlwiKKi (short, upper-frame member) 
'yd X X J>'/4" plwixKl Iplii' ' . ( 
Vin X T'-'i X H'/i" iilajitic latin cm base) 

Uinx lV<x4'V harilwdixi i-i ; i Im, ki 
M« X l\ X •!' <■ luinlwiKid (pivot hasel 
H X V< X 25" aluminum .strip ( pivot bar) 



L 1 W X ^'4 X 2'/!" aluminum strip (hi«icer) 

M I i^x'Hx r aluminum strip (spacer) 

N 1 V'4--20Teenul 

O 1 V-18 threaded insert (No. 2»«11') 

P 1 ^(i"-I8 X 4'// iK)st han(Ue ( No. S\Mf>*) 

y 1 '•t'-20 7-star stud knob (No. U0374* ) 

* Hanlwurv i.s available from The Woodworkers' Store, 21801 InduKi 
Blvd., Ropers. MN 5.0374. 

.Misc: IH-gH. nails; V No. 6 fh screws (2 recid.); 1" No. 6 drvw-ulJ .-scrvw 
10-24 X r rh .screw (2 re<id.); No. 10 washer (2 reqd.); l4o. 18 bolL 




to mill the stock to '/i in. thick. If you 
don't have a thickness planer, smooth 
the sawn surfaces with a hand plane. 
In a pinch, you can use quality '/4-in. 
ply\vood to make the platform pieces. 

The platform component dimen- 
sions that we show suit our Porter- 
Cable .saw. Before cutting the pieces 
to length and width, measui'e the base 
of your sabre saw and. if necessary, 
adjii.st tile dimensions. 

Using the base of your sabre saw 
as a guide, detei'mine the exact length 
of the two long, top platfoi-m pieces. 



Position each piece against a long 
base edge and use a square to mark 
their lengths (Photo 1). Then, repeat 
the procedure with the bottom short 
pieces, using a short edge of the saw 
base as a guide. Temporarily lay 
the bottom frame pieces together and 
position the top frame pieces over 
them so that the corners overlap. 
Double-check that the sabre saw base 
fits into the opening. 

Use a router or dado blade and 
table saw to cut a 'A-in.-deep x ki-in.- 
wide groove in the lai-ge, lower-plat- 



form member, as shown in the draw- 
ing. The location of the groove isn't 
critical, but it should be approxi- 
mately 2 in. behind the front edge of 
the saw-blade position and perpendic- 
ular to the inside edge of the frame. 

Assemble the bottom frame, using 
masking tape on the bottom surfaces 
to hold the pieces together (Photo 2). 
Then, apply glue sparingly to the top 
surfaces of the bottom frame piece.* 
and the bottom surfaces of the top 
frame pieces. Lay the top frame mem- 
bers in place and secure the platform 
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1 Use a square to transfer base length to 
upper-frame long pieces. Use base width 
to determine lower-frame short pieces. 



halves with 19-ga. nails. Bore pilot 
holes for the nails to avoid splitting 
the wood (Photo 3). Check that there's 
no glue in the cavity formed by the 
groove in the large bottom piece. If 
necessarj', clean the channel. 

Ne.\t, cut a piece of Vs-in. plywood, 
slightly larger than the assembled 
frame, and glue it to the frame bottom. 
Follow by gluing a piece of plastic lam- 
inate to the plywood. When the parts 
have been assembled, mark the plat- 
form outline and use a scroll saw, band 
saw or sabre saw to cut to the line. 

Making the pivot block 

Fii-st, cut an oak block to VAa x 2Vi x 6 
in. long. Cut a 'A-in.-deep x '/4-in.-wide 
groove along the long centerline of 
the block face. Then, cut a second, 
similar groove that's perpendicular to 
the first, as shown in the drawing. 
Use a band saw or handsaw and chisel 
to cut the block to size and shape. 
Sand the surfaces smooth. 

To bore the holes for the Teenut, 
first bore a •y4-in.-dia. recess '/s in. 
deep, centered at the intersection of 
the groove centerlines. Next, bore a 
M«-in.-dia. hole — on the same center — 
that goes completely through the block. 
Then, drive in the Teenut (Photo 4). 

Prepare two lengths of % x %-in. 
aluminum strip to fit the long groove 
on both sides of the Teenut recess. 
Cut these strips slightly oversize and 
secure each in the groove with a sin- 
gle screw. Then, cut a bottom piece 
of Mt.-in. oak and glue it to the grooved 
side of the block to encase the strips. 
If necessary, use a piece of the strip to 
clean excess glue out of the cross 
channel. Trim the small aluminum 
strips and the oak bottom piece flush 
with the contoured block. 

Assembly 

Use a holesaw to cut the two blade 
holes in the platform base. Cut a '/h x 




2 Temporarily assemble lower frame with 
masking tape at comers. Then, flip frame 
over and glue top frame pieces In place. 




4 After cutting grooves In pivot block, 
bore Teenut hole and recess. Then, tap 
the Teenut In place with a hammer. 



%-in. aluminum strip to 25 in. long and 
insert it into the platform channel. 
Bore two Vfii-in. holes through the 
platform and bar, then tap 10-24 
threads in both the wood and alu- 
minum. Secure the bar with V2-in.- 
long screws (Photo 5). 

To determine the correct pivot- 
point position, first place the saw in 
the platform. Measure the distance 




6 Twin blade holes in platform allow 
cutting In both directions. Locking pivot 
block slides on bar to adjust circle radius. 




- ■ . 

S After applying glue, secure the upper- 
and lower-frame halves with nails. Bore 
pilot holes to avoid splitting the wood. 




5 Attach an alumlnum-strip pivot bar to 
the platform with screws threaded Into 
tapped holes in aluminum and wood. 



from the leading edge of the blade to 
the edge of the aluminum strip. Then, 
slide the pivot block onto the alu- 
minum strip and transfer this dimen- 
sion to the bottom of the block, mea- 
suring from the same edge of the 
strip. Next, bore a '/w-in.-dia. pilot 
hole at the mark. On the top, counter- 
bore a 'Mr.-in.-dia. x %-in. recess to ac- 
cept a Viii-in.-lS threaded insert. 

Grind the end of a 1-in. No. 6 dry- 
wall screw to a point, and shape the 
head so it passes through the thread- 
ed insert. Drive the pivot screw 
til rough the pilot hole so that it pro- 
jects Vi in., as showTi in the draw- 
► , ing. Cut a 1-in. stud from a 'MB-in.- 
^ 18 bolt and use it to join the post 
handle to the threaded insert. Final- 
ly, attach the knob, inserting a penny 
as a buffer between the lock-knob 
stud and the aluminum strip. 

The jig permits cutting in either 
direction to suit your particular appli- 
cation (Photo 6). Always keep the piv- 
ot point on the same side of the alu- 
minum pivot bar as the blade. For 
best results, use a blade with ample 
set, and always make sui"e that it has 
the .same width as the blade you used 
to locate the pivot point. VM 
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For Starters, It's 
Push-Button. 

The New Push-Button Start Trimmer. Just 
squeeze the trigger, push the button, and 
trim. It's that fast! But there's more. 

The tough new 2-cycle gasoline-powered 
model is an easier, quieter, slimmer trimmer. 
Not to mention, it's affordably priced. 

So start making yard work easier 
with the push of a button. 




I* 




r 



tPull the trigger. 




Push the 
button. 



3. Trim. 




Do it right. Do it Homelite. 

Homelite 

Available at your Homelite 
dealer and other major retailers. 
Of call 1-800-467-5150. _ 



I ' " nielite. inc. / A Subsidiary o( Deere 4 Co"^ 




HOME 

IMPROVEMENT 

How To 

Install 

Drywall 

A step-by-step guide to 
making a hard job easier. 

BY STEVEN WILLSON, 
Home Improvement Editor 
PM Illustrations by 
George Retseck 

• Installing drywall, also called wall- 
board and Sheetrock (a U.S. Gypsum 
brand name) isn't easy. The typical 
drywall panel measures 4x8 ft., is 
Viin. thick, weighs about 53 pounds 
and can be very awkward to maneu- 
ver. That's the bad news. The good 
news is that it's inexpensive and, 
when properly finished, yields a first- 
■ate interior surface. 

The product comes in a variety of 
sizes and thicknesses. In addition to 
the typical size, you can usually get 
longer panels — in 2-ft. increments up 
to 14 ft. — on special order. The thick- 
ness ranges from V* in. to % in., but for 
consumers, the usual choices are % 
in., '/2 in. and % in. All can be used on 
ceilings and walls as long as the fram- 
ing members are on 16-in. centers. 
But if you plan to apply texturing to 
your ceiling, % in. isn't viable, and if 
you need to install a firewall — be- 
tween your garage and living area or 
around your central heating system — 
many codes require % in. The '/z-in.- 
thick panel is by far the most common 
because it performs well in most situ- 




1 Begin work on the celling. First, mark 
the centerllne of all the celling Joists on the 
top plates. Use a soft pencil or felt marker. 



ations, especially those you're liable to 
confront around your own house. 

Regardless of their length or thick- 
ness, most panels are constructed in 
the same way. The ends are full thick- 
ness, but the long sides are tapered 



2 Continue to locate the framing mem- 
bers that will be hidden by marking the 
centerllne of all wall studs on the floor. 



toward the edge of the panel. This 
taper is about V/z in. wide and about 
Vh in. deep. When two panels are 
abutted, edge to edge, a depression is 
created to accommodate the com- 
pound that's needed to finish the 




S start at one comer of the celling and 
measure to the centerllne of the appro- 
priate Joist. Make sure the tape doesn't sag. 
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joints later. Because the board ends 
don't have tapers, finishing these butt 
joints is harder — and usually more 
noticeable. So it's best to avoid butt 
joints whenever possible, even if you 
have to waste some material. 

For this storj', we installed the dry- 
wall in a typical 2-story house. This 
gave us the chance to try out a num- 
ber of techniques before settling on the 
ones shown here. We paid attention to 
things that made the job easier — even 
if they took a little longer or cost a lit- 
tle more. And we tried to make special 




4 Mark the panel at the appropriate 
length along the top and bottom edges of 
the panel face. Connect marks with a line. 




S Cut along the line with a sharp utility 
knife. Use a metal straightedge or a large 
diywall square to help guide the cut. 



note of methods that would allow one 
person to do the job. In a couple of 
months, we'll show you how to tape 
and finish everything. 

Getting started 

Begin l)y iiiai king the location of all 
framing members on their adjacent 
surfaces. For the ceiling, that means 
marking the side of the top plates ju.st 
under the ceiling joists (Fig. 1). For 
the walls, it means marking the floor 
under each stud (Fig. 2) and marking 
the ceiling panels, once they're in 
place, to show where the top of the 
studs fall. Plan to install all of the 
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6 Stand the panel on edge and place your 
knee on the backside Just t>ehlnd the cut. 
Break the panel by pulling It toward you. 



panels perpendicular to the direction 
of the framing members, and start 
with the ceiling, not the walls. 

We used l'/4-in. drywall screws to 
attach our '/2-in. panels, though 1 '/4-in. 
drywall nails are a suitable alter- 




7 Once the panel is broken, separate the 
pieces by cutting the backing paper with a 
sharp utility knife. A dull knife causes tears. 



native. We prefer screws because 
they hold better and are only margin- 
ally harder to install. If you have a 
variable-speed drill, that's all you 
need to drive the screws. But if you 
have a lot of work to do, renting or 




S To set up the lift, first tip the support 
platform Into the vertical position. Then 
fold down both of the support brackets. 



buying a drj'wall screw gun is a better 
idea. These tools have adjustable 
nosepieces that regulate the depth 
that the screw can be driven. When 
set properly, the gun should drive the 
screw just below the panel surface. 
The screw should compress, but not 




9 Position the lift near the panel and en- 
gage the brake pads on the bottom of the 
main shaft. Place the panel on the brackets. 



tear, the paper. Nails need to be driv- 
en to the same depth. 

While a screw gun is a nice con- 
venience, a drywall lift is almost a 
necessity. By renting a lift like the 
one shown here — it cost us $25 a 
day — the ceiling work became nearly 




10 Tip up the support platform until the 
panel is resting flat. Then fold back the 
support brackets and turn the lift wheel. 

effortless for one j)erson and a com- 
plete breeze for two. 

Ceilings 

Beginning at one ceiling corner, 
measure across to the ceiling joist 
that's just at, or under, the 8-ft. jwint 
(Fig. 3). Then transfer this measure- 
ment to the front surface of a panel 
(Fig. 4). Mark this length at the top 
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11 Move the panel into position, then 
elevate it with the lift wheel. Attach it 
using drywail screws driven into the Joists. 



and bottom edges of the panel, and 
connect the lines. Make a cut along 
this line using a sharp utility knife and 
a metal straightedge or drywail 
sfjuare (Fig. 5). 
Once you've scored the surface, 




12 Once the celling panel has been 
screwed or nailed into place, release the 
brake handle and turn the lift wheel down. 




13 With light fixtures and other obstacles, 
measure the distance from the adjacent 
panels to the center of the opening. 



move to the back of the board and 
place your knee just behind the cut- 
line. Break the board against your 
knee by pulling back on the two sides 
(Fig. 6). Aftei- the board snaps, cut the 
backing paper with a sharp knife (Fig. 
7) and separate the two pieces. 



Tip the support platform on the 
drywail lift into the vertical position, 
flip down the support brackets (Fig. 
8) and engage the foot brake on the 
bottom of the lift. Then lift the panel 




14 IMark the centerpoint of the ceiling 
opening on the face of a drywail panel. 
Then mark any other pertinent dimensions. 



onto the brackets (Fig. 9), centering it 
from side to side, and tip the platform 
so it's in the horizontal position. Ele- 
vate the panel by turning the wheel 




15 Because our light openings had round 
plaster covers In place, we made the cuts 
using a hoiesaw and a portable drill. 



in a clockwise direction (Fig. 10). 

Once it's where you want it, force 
the panel against the joists by tight- 
ening the wheel, then attach the panel 





\ ' \_ \ 
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14 U/hen working on walls, the lift Isn't 
so important. One support option Is to rest 
the panel on a block attached to the studs. 




1J Another temporary support option fbr 
partition walls is a C-clamp. Tighten It to a 
stud and lift the panel onto the clamp. 



to the joists with screws or nails (Fig. 
11). When the fastening is complete, 
lower the platform by releasing the 
handbrake and turning the wheel 
counterclockwise (Fig. 12). 

When you reach an electrical outlet 
or other opening in the ceiling, meas- 
ure from the adjacent panels (Fig. 13), 
in both directions, and transfer these 
dimensions to a new panel (Fig. 14). 
All of our light-fixture outlets were 
covered with round plaster covers, so 




18 Use the brackets to lift a panel to within 
J In. of the celling. Tip the top of the panel 
against the wail, then complete the lift. 



a hoiesaw was the best tool for cutting 
the openings (Fig. 15). 

Walls 

Begin at the top of the walls — this will 
yield the tightest joint along the ceil- 
ing, minimizing the possibility of 
cracks developing later. The simplest 
way to temporarily support the panels 
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19 Use a cutout tool for window and 
door openings. Install the whole panel, 
then rout around the Interior perimeter. 



is to screw or tack-nail a support 
block to the studs at both ends of the 
panel. Position these blocks 48'/2 in. 
below the ceiling to allow for some ad- 
justment. We lifted the panel (Fig. 16) 
and rested it on the blocks. Then we 
positioned it from side to side, pushed 
it tight against the ceiling and 
screwed it into place. 

On partition walls, where no insula- 
tion was in the way, we found that 
a couple of C-clamps were just as ef- 
fective as the support blocks. We sim- 
ply tightened the clamps at the proper 
height and set the panel on them (Fig. 
17). Both the blocks and clamps worked 
faster than the lift, but the lift required 
less effort. To use it, just cut your 
panel to size, load it on the bracket and 




20 To locate switch and receptacle out- 
lets, always measure from the adjacent 
panels Installed on the side and on the top. 



elevate it to within an inch of the ceiling 
(Fig. 18). Engage the foot brake and 
tip over the panel until the top edge 
hits the wall. Make sure the bottom 
edge is still engaged in both support 
brackets. Then, crank up the lift wheel 
until the top of the panel abuts the 
ceiling. Drive at least six screws along 
the top edge of the panel. Remove the 
tension on the lift wheel and let the 
bottom of the panel swing against the 
wall. Fasten it into place. 



Cutouts 

Walls always have more openings 
than the ceiling. They contain door- 
ways, windows, receptacles, switches 
and often some lights. Again, you 
have some options. You can cut 
the opening in the panel before or af- 




22 Cut outlet openings with a drywall or 
keyhole saw. To prevent breakage, be 
sure to support the underside of the panel. 



ter it's installed. Doing it afterward 
is best accomplished with a cutout 
tool — a small, portable electric tool 
similar to a laminate trimmer. When 
outfitted with a special bit, the tool 
quickly cuts openings by following 
the surface of the framing members 
(Fig. 19). The tool we used was 
Porter-Cable's model No. 7399, which 
costs about $100. You can, however, 
rent it or a similar tool for just a few 
dollars a day. 

These tools are timesavers, espe- 
cially for the professional. And they 
nearly eliminate measuring mistakes. 
But if you're doing just one room, 
the traditional method makes more 
sense. All that's required is measur- 
ing the location of the opening from 
the adjacent panels (Fig. 20), trans- 
ferring the position to a new panel 
(Fig. 21) and making the cut with a 
drj'wall or keyhole saw (Fig. 22). 

You can also use a cutout tool to 




2S To use a cutout tool for outlets, meas- 
ure the location, drive the bit through at 
this point and cut against the box side. 



make cuts around electrical outlets 
(Fig. 23), but the technique requires 
some practice. First, turn off any elec- 
trical service to the outlet, then meas- 
ure the location of the middle of the 
box. Push the self-drilling bit into the 
panel and move it in one direction un- 
til it hits the inside wall of the box. 
Carefully lift the bit over the edge so 
it bears against the outside wall of the 
box. Move the tool counterclockwise, 
and when the cut is complete, pull out ' 
the waste. The panel should fit per- 
fectly around the box. 

Though it's best to leave a small 
gap between panels at all the joints, 




24 If the panels fit too tightly to He flat, 
use a hammer and a wood block to force 
the ends together. Tap along the Joint. 



the fit will occasionally be too tight. 
Resist the temptation to tap the pan- 
els with the face of a hammer — a 
crack will almost certainly occur. In- 
stead, place a scrap block flat against 
the joint and tap the block with a 
hammer (Fig. 24). This will spread the 
blow across a larger area and reduce 
the chance of breaking the panel. 
When you're done hanging the panels, 
make sure that you've installed 
enough fasteners. You should use 
screws about every 6 or 7 in. around 
the perimeter and every 12 in. on the 
interior of each panel. m 
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NEW PRODUCTS 



Steak Out 

Great new barbecue gear. 

BY ROY BERENDSOHN, Assistant Home Improvement Editor 





Traditionalists 

Cast iron is a traditional cooking material, but 
we like it for more than that reason alone — it's 
also durable and thermally efficient. Weber 
provides two ways to use it: as a retrofit sear- 
ing grate and as a reversible griddle. Both 
come with a nickel-plated steel-wire holder 
that fits 22V2-in.-dia. Weber kettles. A neat 
feature about the griddle (right) is that one 
side is flat and the other is ridged for cooking fish or vegetables. Each 
product costs about $50 at hardware stores and home centers. Contact We- 
ber-Stephens, 200 E. Daniels Rd., Palatine, IL 60067, or call (800) 446-1071. 

Coolc Anytliing 

The red-meat crowd might find it hard to believe, but market research in- 
dicates that Americans are cooking more fish, poultry and vegetables on 
their grills — and that's where this grill comes in. Sunbeam says it's de- 
signed to handle the heartiest steak or the most delicate fish 
fik't. HowV W ith a powerful 40,000-BTU porce- 
lainized burner that throws heat on a bed of 
ceramic l)ri(|uets. To cook fish, use the grill's 
built-in, porcelainized giid. To .'^team or smoke, 
add wiiter or wood chips to the smoker/ 
steamer compartment. Sunbeam says 
the tight-fitting lid helps seal in the 
smokf or steam. Furthermore, because 
heat is supplied indirectly, flare-ups are un- 
ikelv — I'ven when using the built-in rotis- 
serie.' The Model 4799V shown has a 15,000 
BTU side burner. It costs between $280 and $;i50 
at de|)artin('iit and hardware stores. Write Sun- 
I — ^^^^^^^HB beam Outdoor Products, Customer Service, 4101 

Howard Bush Dr., Neosho, MO (>4850. 
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Gliding Along 

Using a lawn swing is an old-fashioned way 
to relax, and this one — called the Whisper- 
Glide — incorporates modem materials that 
require very little maintenance. It's built 
out of structural aluminum that's finished 
with a baked-on enamel. The glide itself 
rides on '/2-in.-dia. nickel-plated steel shafts 
in self-lubricated bronze bushings. The 
vinyl canopy is secured to the frame with 
fiberglass rods and Velcro fasteners. The 
few fasteners that are used throughout are 
made of stainless steel. The swing is de- 
livered by UPS and it costs about $2000, 
plus shipping. For more information, con- 
tact Whispei-Glide, 10051 Kerrv Ct., Hugo, 
MN 550:^8, or call (800) 944-7737. 

Liglit House 

If you want to throw a little low-voltage 
light on the subject, give this product a look. 
It's neat because it gives you two lights 
in one: a tier light that simply converts to 
a floodlight. Called the Convertible, this 
product, sold alone, costs about $9 — but you 
might find it for as little as $6, according to 
its manufacturer. For a 12-light set with a 
power pack and 100 ft. of cable, the cost is 
about $1 10, but it can often be found on sale 
for as little as $70 at hardware stores and 
home centers. For additional information, 
contact Malibu c/o Intermatic Inc., Inter- 
matic Plaza, Spring Grove, IL 60081. 
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Don't Worry About It 

Here's a good, lugged knife sharpener 
that you can take outside without wor- 
rying about it. The sharpener is made 
out of plastic with diamond-abrasive 
inserts, and it's light enough to float 
for pool-area, dock or boat-side use. 
We tried it and found that it's easy to 
use because it sets the sharpening an- 
gle for you. This product puts a quick, 
clean edge on even difficult-to-sharp- 
en stainless-steel blades. Draw the 
blade through in one du*ection to apply 
an edge of medium sharpness. Draw it 
through from the other side to finish 
the edge. The manufacturer says it 
works on any kind of knife — from 
kitchen cutlei^ to hunting knives. The 
sharpener costs about $25 through 
mail-order catalogs, cookware stores 
and cutleiy stores. Contact Edgecraft 
Corp., 825 Southwood Rd., Avondale, 
PA 19311, or call (800) 342-3255. 





The Bare Necessities 

If your idea of grilling i.s to 
keep it simple, you might consid- 
er this well-designed portable 
appliance (shown below) from Kingsford 
(about $40). The vented base is removable, 
and it fits inside the upper section. To start 
the grill, set it on the ground, mount the top 
on the base and light the charcoal with a 
crumpled sheet of paper tucked into the 
base. The manufacturer says it will ignite 
without charcoal lighter fluid. The giill ha.s 
a 155-sq.-in. cooking surface. 

If you want a grill that's poilable within 
the confines of your yard, the wheeled Grill 
Gourmet Series may be right for you. It has 

a nickel-plated steel 

cooking grate, a hinged 
warming rack, a condiment rack and 
high-tem{)erature plastic side shelves. The lid slides 
ack and rests in a cradle, affording full access 
to the cooking surface. Also, its side and lid vents 
provide reliable airflow because, according to the com- 
pany, they can't get plugged up with ashes. Furthermore, 
these vents allow the grill to maintain a precise tempera- 
ture setting, the company claims. The grill costs about 
$250. Both products are sold at specialty stores and 
h(jme centers. For more information, contact Porcelain 
Metals Corp., 1400 S. 13th St., Louisville, KY 40210, 
or call (800) 585-4745. 



Problem Solver 

If you've had a bad experience with a gas giill — catching 
fire, ruining expensive meat or just being cranky — you 
might consider the Ducane 5004SS. Its manufacturer 
makes no bones about it being expensive — equipped with 
the 16,000-BTU side burner, it costs about $1287— but 
we'll say this: It has received careful development and 
sound engineering. For e.xample, its two bottom burners 
are top-ported. Having seen side-ported burners get 
clogged with grease, we asked how this was feasible. The 
an.swer: It's almost impossible for grease to get to the 
burner because it must first make it past a sear giid, then a 
layer of ceramic briquets and finally a double-layered 

grate. Compared to other 
designs, Ducane says the 
top-ported burner is subject 
to fewer thermal stresses 
and produces a more evenly 
shaped, fuel-efficient flame. 
The grill has a long list of 
attributes: a sep- 
arate vertical 
burner for rotis- 
serie cooking, a 
chroiTie-nickel glow coil and an 
observation port that lets you 
verify when the giill is lit (even on a 
bright, sunny day), lots of stainless- 
steel and cast-aluminum compo- 
nents, and a UL-listed quick-dis- 
A^^^^^^^M^^k connect tank apparatus. The 
^■^^^^MHI^^P giill sold at propane distrib- 
^B^^^^^^S^^^r utors and hardware stores. 
J^^^^^^^^B^Sr For more information, contact 

The Ducane Co.. 800 Dutch 
Square Blvd., Columbia, SC 29210. 




Parabolic Hanging Around 

It looks like an ordinary hammock — perfect for a lazy 
s\ving in the shade. But what caught our attention is what 
the manufacturer says about the design. Most obviously, 
it's a combination cloth and net hammock. This is supposed 
to provide good support for your upper body while also 
allowing grass clippings to fall off your feet and through 
the net. Viewed from above, the hammock sides curve 
inward in an hourglass shape. When combined with 
the fabric and knot design, this creates a parabolically 
shaped pocket that also resists tipping. The hammock 
comes in two sizes: 48 in. wide x 80 in. long, and 56 in. 
wide X 84 in. long (about $120 and $150, respectively). 
The stands for the hammocks cost $70 to $95. Other com- 
forting features include hardwood spreader bars, weather- 
resistant fabric, welded steel clew rings and all-cotton 
rope. Both are sold at home centers and through home- 
product catalogs. For more information, write Algoma Net 
Co., 1525 Mueller St., Algoma, WI 54201. 
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Problem Solver 

Any grill can cook food, but how does it handle grease? The 
manufacturer of this grill says it solves the problem by chan- 
neling the grease to a handy disposal paW. Not only does this 
reduce excess smoke and make the giill easier to clean, 
but it also eliminates flares of burning grease. Further 
smoke reduction is accomplished via a pair of replace- \ 
able, self-cleaning smoke filters built into the smoke- t \ 
stacks. To use the grill as a steamer, close the drain ( 
valve and fill the drip pan with a gallon of 
water. To operate, just open the quar- "JJ" 
ter-tum gas valve and light the grill 
with a butane lighter, or hold a 
match in the stainless-steel 
alligator clip that comes 
uith the appliance. Once 
warmed up, the grill oper- 
ates at 400° F. You can quicken 
or slow the cooking speed by repo- 
sitioning the food or adjusting the 
lid. The grill is made of stainless and 
cold-rolled steel; the sideboards ai'e 
high-density polyethylene. The 
Premiere model shown costs about 
$800, and a non-stainless-steel 
model costs $400. It's sold at hard- 
ware stores and propane ajipliance 
stores. Contact The Holland Co. 
Inc.. 2501-B Ten-Ten Rd.. Apex, 
NC 27502, or call (800) 880-97H(i. 

Where Charcoal Is King 

If charcoal grilling is what you like, this com- 
bination rotisserie grill and oven should pro- 
vide all the cooking area you need. Its four 
rotisserie shelves turn by an electric motor and 
hold 10 pounds of meat apiece. (Circulating the food in 
this manner allows the meat above to baste the meat 
below.) The long firebox takes up to 12 pounds of 
charcoal. Excess grease runs out through the side, 
where it's collected in an exterior drip pan. Made of 
18-ga. steel, the appliance's assembled weight is about 
120 i)()unds — but it can still be delivered by UPS. It 
costs about $400, plus shipping. Write to Swisher 
Mowei- and Machine, 333 E. Gay St., Warrensburg, 
MO 1)4093, or call (800) 222-8183. 

Lasting Impression 

Lazy Man's approach to building gas grills is to make them simple and to make 
them last. Consider the MG25, an $1150 appli- 
ance. What do you get for your money? The 
grill body and removable cover, cart, fasteners, 
burner, cooking grates and drip pan — all Type 
304 stainless steel. The drip pan covers the en- 
tire grill bottom. To keep the design simple 
(there's no pushbutton piezoelectric ignitor), all 
you need is a fireplace match or a butane bar- 
becue lighter. The company doesn't want home- 
owners or even stores assembling its gas grills, 
so it assembles them at the factory. The ginll is 
fired with propane, but a natural-gas model 
is also available. It has 358 sq. in. of cooking 
area and two 11,500-BTU burners, and is sold at 
appliance stores, wood-stove dealers and jjropanc 
distributors. For more information, contact Lazy 
Man Inc., P.O. Box 327, 616 Hardwick St., Bei- 
videre, NJ 07823, or call (800) 475-1950. 





Built To Take It 

This isn't just some cute Adirondack 
chair. The sample we saw at a trade 
show looked like it was built to take it. 
Its arms and seat frame are l'/2-in.- 
thick pressure-treated No. 1 Grade or 
Better Southern Pine. The lumber is 
then redried to reduce excess water. 
Both the seat and 
back slats are % 
in. thick and are 
of the same mate- 
rial. All the lum- 
ber is finish- 
sanded and has 
rounded edges. 
It's treated with 
Wolman water 
repellent and a 
sealant, and all 
the hardware is 
stainless steel — a handy feature 
where it's humid or salty. The chair 
costs $120 to $130 at home centers and 
lumberyards. To find a distributor, 
contact Palmetto Mfg., P.O. Box 1124, 
Orangeburg, SC 29116. 





Go Outside 

This portable propane stove gives 
new meaning to the phrase: "If you 
can't stand the heat, get out of the 
kitchen." Its three burners provide 
a startling 35,000 BTUs— the left 
burner is 15,000 BTUs, while the 
other two are 10,000 BTUs each. Also 
note that the burners are in line, with 
9 in. separating them. This allows you 
to use big pots on each burner, or 
position a griddle over the center 
and righthand burner while cooking 
something else on the left. Other 
features include a recessed alumi- 
nized steel top and stainless-steel 
burners. This is a lot of cooking appli- 
ance for about $100. The stand showTi 
in the photo is a $30 accessor^' that's 
made out of anodized aircraft-grade 
aluminum tubing. Both products are 
sold at sporting-goods stores and de- 
partment stores. Contact The Cole- 
man Co., Consumer Services. P.O. 
Box 2i»31, Wichita, KS 67201, or call 
(800) 835-3278. IM 
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Homeowners Clinic 

BY NORMAN BECKER, PE., Contributing Editor 
PM Illustrations by George Retseck 



GFCI, Ground & Neutral 

I'm a do-it-yourselfer, and I'd like to 
know more about GFCI protection 
and the relationship it has with ground 
and neutral wires. If I use a small Va- 
watt electrical circuit tester, I can use 
the metal junction box or the ground 
slot as a neutral. However, when doing 
the same test with a 26-w incandes- 
cent bulb, the GFCI will trip. Can you 
explain this? JIM DISPONZIO 

SOUTH FLORIDA 

The neutral wire is grounded, but it 
isn 't the grounding wire. The neu- 
tral wire is needed to close the cir- 
cuit. This allows the current in the 
branch circuit to flow from the elec- 
trical service panel through the ap- 
pliance and back to the grounding 
bar in the panel. 

The grounding wire is a safety 
feature. It connects to ground com- 
ponents that don 't normally carry a 



current, such as a metal appliance 
case. If an electrical short develops 
and the case becomes electrified, the 
grounding wire directs the current 
safely to ground rather than shock- 
ing the person touching the metal. 

The GFCI (ground fault circuit 
interrupter) is a safety refinement. 
Under normal conditions, the cur- 
rent is equal in the hot and neutral 
lines of the branch circuit. The 
GFCI breaker or GFCI outlet recep- 
tacle has a sensing element that 
monitors the current in both of these 
lines. If the GFCI senses a current 
difference between the hot and neu- 
tral line as small as 5 milliamps 
(^/looo of an amp), it automatically 
trips. The circuit is now opened, and 
current will stop flowing within a 
fraction of a second. 

Testing the circuit with the hot leg 
and the grounded junction box or 
ground slot in the outlet alters the 



current flow between the hot and 
neutral legs of the circuit. The 
GFCI doesn't trip with the 'A-w 
tester because it draws only 2. 1 
ma, which is less than the GFCI's 5- 
ma threshold. The GFCI is tripped 
when using the 25-w bulb because 
that test draws 208 ma. Based on 
the test you conducted, the GFCI is 
working properly. 

Gold-Plated Fixtures 

We recently moved to a home that has 
Kohler gold-plated bathroom fixtures. 
Evidently, they had been cleaned with 
an abrasive solution because all the 
finish is gone. Is there anything we 
can do to restore their gold luster? 

NOREEN GLEN 
SPARTA. NJ 

The finish on Kohler faucets resists 
soap and hard water. However, it 
won 't withstand an abrasive clean- 
er. Unfortunately, there's nothing 
you can do to restore the finish other 
than replating the parts, and I 
doubt that the cost would be justi- 
fied. Unless the finish on the entire 
(PU'aj<e turn to page S6) 



GFCI, GROUND AND NEUTRAL 



SERVICE CABLE 
FROM METER 




WHITE 
(NEUTRAL) 



GROUNDED 
OUTLET BOX 



WHITE 
(NEUTRAL) 

BARE COPPER 
(GROUND) 



GROUNDING 
BUSBAR 




CIRCUIT BREAKER 
HOT BUS BAR 
SERVICE PANEL 



A Circuit tester will light with one leg In the hot slot of an outlet and the 
other In the ground slot — If the outlet is correctly installed. Doing this test 
with a smail-wattage circuit tester shouldn't create enough of an amperage 
difference between the hot and neutral lines to trip a GFCI circuit breaker. 
Testing with a larger-wattage bulb, however, may trip a GFCI. 
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NRI training includes ail the tools you need to get started. 

THREE BUSINESSES YOU 
CAN START YOURSELF. 



AIR CONDITIONING 



LOCKSMITHING 



SMALL ENGINE REPAIR 




Earn Big Profits as an HYAC 
Technician 

NRI trains you to land a good- 
paying job, pick up extra income, 
e\en start a business of your own 
servicing central air conditioning 
systems, window units, heat pumps, 
commercial refrigeration systems, 
and more. 

Training Includes 
Professional Tools 

Only NRI gives you hands-on 
training with tools and equipment 
you'll use every day on the job. 
You reinforce the theory in your 
I lessons with practical, real-world 
[ experience as you train with and 
j keep a system analyzer, leak de- 
I tector, tubing and joint tools, even 
' a top-quality vacuum pump for 
I purging systems. 
I 

I Optional Postgraduate 
I Training at York Institute 

NRI course graduates are also 
eligible for a concentrated week 
of resident training at the famous 
York Institute at no extra charge 
for tuition or training materials. 
Here, you'll work on advanced 
commercial equipment under 
the guidance of expert industry 
instructors. It's a one-of-a-kind 
opportunity you won't want to 
pass up. 

See for yourself how NRI prepares 
you for career advancement, part- 
time income, or a successful 
business of your own. Send 
for your free catalog today! 



Income While Yon Learn 

NRI's Master Locksmithing course 
includes professional Ilco 027A Key 
Machine and all the tools you neecl 
to start earning profits of up to 800% 
— even as you learn! New expanded 
training includes automotive lock 
servicing and electronic security, 
making the opportunities for an NRI- 
trained Icxrksmith even greater You 
learn every trade secret for servicing 
and repairing residential, commer- 
cial, and automotive locks, even 
locks on car ignitions equipped with 
air bags. Plus, your training covers 
the ins and outs of highly sensitive 
safes and vaults. NRI training in- 
cludes equipment you train with and 
keep for future use on the job! 

Be a locksmith... full-time, part-time, 
or run a profitable locksmithing 
business of your own. Take the first 
step by sending for your free NRI 
catalog now! 



New Opportunities Abound 

Equipment from lawn mowers to 
motorcycles is powered by small, air- 
c(X)lcd engines. NRI can gi\ e you the 
training and tools you need to start 
your own business in this big- 
demand field. 

$-HP Engine, Generator 
Included 

Your training includes a 5-HP 
Tecumseh engine with electronic 
start and a power generator you build 
while training. You lc*arn to sen ice 
mowers, tractors, chainsaws, weed 
whips, snowmobiles, ATVs, out- 
boards, even motorcycles. Clet all the 
tools you need for tuneups, engine 
diagnosis, and engine rebuilding. NRI 
gives you the skills and equipment 
you need to succeed in your own 
profitable engine repair business. 



SEND COUPON TODAY FOR FREE NRI CATALOG! 



We'l give you 
tomorrow 



^if^9M Schools 

McGrm-HII (^ntinuing Education Center 

4401 Conneclicut Avenue, Washinglon. DC 20008 

CHECK ONE FREE CATALOG ONLY 

□ Air Condttloning, HMtIng, □ Automotive Servicing 

A R«frig«ratlon □ Microcomputer Servicing 

□ Lockwntthing □ Private Security Specialist 

□ Small Engine Repair □ Telecommunications 

□ Building Construction □ Home Remodeling 

□ Gunsmithing □ Electronic Music Technology 

□ Home Inspection □ Basic Electronics 



unOeiGIM 
cn«k loi 



□ 



□ Computer Programming 

□ PC Applications Specialist 

□ Programming in C++ witt) Windows 

□ Desktop Publishing and Design 

□ Paralegal 

□ Bookkeeping & Accounting 



Name (Please print | 



Age 



Street 



City /Swe/ Zip 



AomlRed Mcmbei. NiuoiuJ Honw Study ComiJ 



0433 0795 | 
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faucet has been abraded, you might 
consider replacing just the affected 
parts rather than the entire faucet. 
Contact your local plumbing-supply 
store for assistance. 

Wood Floor Care 

We're lixing in a home that was built 
in 1934. The floors have always been 
cleaned and waxed with an electric 
polisher. However, wax buildup 
makes the floors look as though they 
need to be cleaned. What solvent 
safely removes wax buildup? 

ADRIENNE GAREAIJ 
NORTHBRIDGE, MA 

Paint thinner (also known as miner- 
al spirits) is sometimes used to re- 
move wax buildup from floors. It's 
flammable, however, so it must be 
handled with care. Open windows 
and doors to keep the area well ven- 
tilated. You should also wear rubber 
gloves and put on a respirator that 's 
equipped with filter cartridges for 
organic vapors. Paint thinner, the 
respirator and the gloves are all com- 
monly available at hardware stores, 
paint stores and home centers. 

For more information on cleaning 
wood floors, contact the Oak Floor- 
ing Institute, P.O. Box 3009, Mem- 
phis, TN 381 73, and request a copy 
of the Wood Floor Care Guide. This 
brochure is free, but you must send a 
self-addressed No. 10 envelope with 
a 32-cent stamp. 

Service Tip 

In our June 1994 Homeowners Clinic, 
we discussed painting over water 
stains on a ceiling with store-bought 
stain blockers and primers. Greg Fer- 
nandez, of Albuquerque, New Mexico, 
wTote in to tell us he uses a home- 
made solution of water and bleach. 

He recommends the following: 
"Water-stain blockers and sealers 
work well, but a 50/50 solution of wa- 
ter and chlorine bleach (Clorox) works 
as well as the commercially prepared 
products. Sponge the solution over the 
stain (don't scrub) and let it dry natu- 
rally. As the solution dries, the stain 
will disappear. A stubborn stain may 
require a second application. The sur- 
face is ready for painting without fur- 
ther washing, rinsing or preparation. 
This trick was taught to me by a pro- 
fessional house painter." M 

DO YOU HAVE A HOME-MAINTENANCE 
OR REPAIR PROBl£M7 

Just ask Norman about it. Send wur (juetUion to 
Homevu nem Clinic, Popular Mechanics, 224 W. 
57th St.. AVu' York. NY 10019. While letters 
cannot be answered individually, problems of fun- 
eral interest will be discussed in the column. 
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Paint, Stains, Sealers, Coatings: 

Summer is the time when most of us do 
home-improvement projects, especially 
those that require working outside, such 
as painting and building a deck. The right 
information can make the job go more 
smoothly — and make the end results last 
longer. Here are some sources of infor- 
mation. The code next to each man- 
ufacturer's name corresponds 
with the numbers below. 

1 . Locate a dealer. 

2. Get technical 
assistance. 

3. Request free 
or low-cost 
literature. 

Benjamin Moore & Co. (1) 

(800) 826-2623 
Dept. CC 

51 Chestnut Ridge Rd. 
Montvale, NJ 07645 

Cabot Stain (1,2,3) 

(800) 782-4681 

100 Hale St. 
Newburyport, MA 01950 

Colony Paint (1.2, 3) 
(BOO) 458-0047 
1191 S. Wheeling Rd. 
Wheeling, IL 60090 

Cuprinoi(l,2) 

(800) 424-5837 
P.O. Box 6709 

1 01 Prospect Ave. 
Cleveland, OH 44115 

Deft Inc. (2, 3) 

(800) 544-3338 
P.O. Box 19507 
Irvine, CA 92713 

Drylol(/UGL (3) 

(800) 272-3235 
P.O. Box 70 
Scranton, PA 18501 

Dutch Boy (1, 2) 

(800) 828-5669 
P.O. Box 6709 
101 Prospect Ave. 
Cleveland, OH 44115 

Enterprise/IMagicolor (i, 2, 3) 

(800) 323-6326 
1191 S. Wheeling Rd. 
Wheeling, IL 60090 

Flecto-Varathane (i . 2, 3) 

(800) 635-3286 
1000 45th St. 
Oakland. CA 94608 

Flood Co. (1, 2, 3) 

(800) 321-3444 
Technical Service 
P.O. Box 2535 
1212 Barlow Rd. 
Hudson, OH 44236 



Forniby's(l, 2) 

(800) 367-6297 
Thompson's Booklets 
3500 Map\e, 4th Floor 
Dallas, TX 75219 

Giidden (1,2) 

(800) 663-8589 

For literature write: 

Giidden 

P.O. Box 1172 

Cleveland, OH 44115 

H. Behlen & Bros. (l) 

(518) 843-1380 
Dept. PM 

4715 State Hwy, 30 
Amsterdam, NY 12010 

M.A.B. Rilnts and 
Wallcoverings (1, 2, 3) 

(800) 622-1899 
600 Reed Rd. 
Broomall, PA 19008 

iMartln-Senour Paint (1.2) 
(800) 542-8468 
P.O. Box 6709 
101 Prospect Ave. 
Cleveland, OH 441 15 

lUcCloskey (1, 2. 3) 

(800) 345-4530 
1191 S. Wheeling Rd. 
Wheeling, IL 60090 




IMinwax (2) 

(800) 523-9299 
For literature write: 
P.O. Box 438 
Montvale. NJ 07645 

IMr. IMac(l,2. 3) 

(800) 348-3571 
P.O. Box 25188 
Oklahoma City, OK 73125 

Osmose Wood Preserving (1.2, 

(800) 522-9663 
P.O. Drawer O 
Gnffin, GA 30224 
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FROM FRONT... 



MATS IN 
RICH MATTE 
BLACK WITH 
A RED PINSTRIPE 



HERE'S PRCX)F. Only WeatherTech mats give 
you all-season protection like ttiis: up to 13 lbs. of 
pliable virgin rubber that's channeled so 
deep it can trap and hold up to 1 1/2 
quarts of water, slush or sand! It 
doesnt curl, crack or harden, even In 
sub-zero temperatures WeatherTech- 
mats are attractive, with a high- 
tech design manufactured to fit 
what you drive. MORE 
PROOF. You may not 
know it. but Cannon- 
of England, the 
manufacturer of 
WeatherTech', is an 
onqinal equipment supclier to 
Ford, GM, Honida. Toyota. Lexus. 
Mercedes, Nissan. Audi and others. 
PRICED TO BE THE WORLD S BEST MAT VALUE: Typical 
car mats can cost a small fortune at a car dealer, but 
WeatherTech^ mats are anything but typical! 




Deep grooves irap 
ana hold snow 
mud or sand 



Anti-skid ridges 
prevent slipping 



FRONT SET: 




FRONT AND 


per sel 




REAR SET: 


'44.95 




'79.95 


plus 
$7 snipping* 




complete 
Free snipping" 





/ \ 

' MATS TO FTT MOST DOMESTX; AND IMPORTED » 
CARS, TRUCKS. VANS, AND SPORT UnLITV 
VEHKXES: 

Acuta • AKa Romeo • Audi • BMW • Buick • Cadillac Chevrolet 
Chrysler • Daihatsu • Dodge • Eagle • Fat Ford • GEO • GMC 
Honda • Hyundai • Indniti • Isuzu • Jaguar • Jeep • Lexus 
Lincoln Mazda • Mercedes • Mercury • Mitsubishi • Nissan 
Oldsmobile Peugeot • Plymouth • Pontiac • Porsche 
Range Rover • Renault • Rolls Hoyte • Saab • Saturn 
Sterling • Subaru • Suzuki • Toyota • VW • Volvo 

WE OUARANTEE YOUR SATISFACTION. 
14 you ara not happy witti your order reium your unused 
mas Of cargo liner within 30 days lor a complete refund 
less shipping 



'We pay shipping within the 
48 contiguous states on 
orders ol a front & back set, 
two or more sets, or a 
combination of mats and 
cargo liner Extra shipping 
charge may apply outside 
the 48 states II paying by 
check send checks payable 
to MacNeil Automotive 
Products Ltd. IL residents 
add 6 3/4% sales lax 



TO REAR... 



WeatherTech^^ liners 
take a back seat to no 
one when it comes to 
cargo area protection. 
Our tough, durable 
liners are molded to 
your specific vehicle 
exactly! The WeatlKrTech 
liner is engineered to gnp 
your cargo and minimize 
load shift plus a 3 inch 
high lip to contain spills 
So now for the first 
time, WeatherTech ^ 
protection can be 
yours from front 
to rear! 




FROM 

'69.95 

plus 
$8 shipping' 



SPORT UTILTTV LINER APPLICATIONS: ^ 

Blajei • Bravada • Bronco • Cherokee • Grand Cherokee 
Exploier-Navao • Jimnry • Land Cruiser • Montero • RodeaPasspon 
Range Rover Oiscoveiy, County. 4 0 SE • Paltiflnder 
Suburtan • Tahoe • Trooper • Wiangtof • Yukon • 4Runnef 
MINIVAN UNER APPLICATIONS: 
Aeroslar (Ext i • Astro/Salan (Ext i • Gr Caravan 
Gr Voyager •MPV»Odyssey»Piwia»T4c»V*igefOiiest-Wirx)5lar 
AUTOMOBLIE TRUNK LINER APPUCATIONS: 
Accord 'BMW 3,5 Series '0111)17 'Concorde 
Intrepid • Lexus ES300 LS400 • Maxima 
Mercedes 'C', "E", "S" Class 'Taurus/Sable 'Vision 



ANY COMBINATION, 
AND WE SHIP FREE! 



We've 
Got You 
Covered 



Order Today: 
1(800) 441.6287 

Call8AM lOPM iCentialTmie- 7 aays 
Major credit cards accepted. 

We usually ship within 48 hours Simply tell us the 
make, year and model and we'll send you the 
W»alh»rT»c>f mat or liner engineered to fit 
Express shippii^ available. 



Weall^'Tecfi is a 



Automotive PFoducts Limited 

2435 WISCONSIN AVENUE 
DOWNERS GROVE, IL 60515 
708-769-1500 fax 708-769-0300 
ntmmk ol HadM Auumaliv* Preducs Lmted 
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Parks Corp. (1,2, 3) 

(800) 225-8543 
1 West St. 

Fall River, f«1A 02720 

POIInc. (1,2,3) 

(800) 969-5432 

P.O. Box 130 

Circle Pines, MN 55014 

Pittsburgh Paint (2, 3) 

(no pfione inquiries) 
(Olympic Stain, Lucite) 
PPG Industries 
1 PPG Place 



Pittsburgh, PA 15272 
Attn: Technical Service 

Plasti-Kote Co. Inc. (l , 2, 3) 

(800) 431-5928 
1000 Lake Rd. 
Medina, OH 44256 

Pratt & Lambert (1, 2) 

(800) 289-7728 
P.O. Box 22 
Buffalo, NY 14240 

Roof Pro (1.2, 3) 

(800) 348-3571 
P.O. Box 25188 
Oldahoma City, OK 73125 

Rust-Oleum Corp. (1 , 2, 3) 

(800) 323-0851 
1 1 Hawthorn Pkwy, 
Vernon Hills, IL 60061 

Thoro System Products (i, 2, 3) 

(800) 327-1570 
8570 Phillips Hwy. 
Suite 108 

Jacksonville, FL 32256 

Valspar (i, 2, 3) 

(800) 323-8418 
1191 S. Wheeling Rd. 



Wheeling, IL 60090 

Waterlox Chemicals and 
Coatings (1.2, 3) 

(800) 321-0377 
9808 Meech Ave. 
Cleveland, OH 44105 

Weatherbeater (2. 3) 

(800) 972-4687 

Sears, Roebuck and Co. 

D2-172A 

3333 Beverly Rd. 

Hoffman Estates, IL 60179 

Wm. Zinsser & Co. (l . 2, 3) 

(908) 469-4367 
173 Belmont Dr. 
Somerset, NJ 08875 

Wolman Wood Care 
Products (1. 2, 3) 

(800) 556-7737 
1850 Koppers BIdg. 
436 Seventh Ave. 
Pittsburgh, PA 15219 

Zar/UGL (3) 

(800) 272-3235 
P.O. Box 70 
Scranton, PA 18501 
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Power Ibol Manufacturers: 

Power tool manufacturers offer the follow- 
ing services through their toll-free or stand- 
ard phone numbers; 

1 . Locate a dealer. 

2. Locate a service center. 

3. Get answers to technical questions 
about power tool use. 

4. Request a tool catalog. 



Black & Decker (1,2, 3. 4) 
(800) 762-6672 
Customer Services 
P.O. Box 618 
Hampstead, MD 21074 

Bosch (3. 4) 

3: (312) 794-7495 
4: (312) 481-3831 
4300 W. Peterson Ave. 



A true Statement by AnU of Son Pedro, CoUfor^ 



$Fy I "I earned 

V ^ L SlfiW on 
^^justMVCR 
Q|i repairs in 
one week!" 




'Last name withheld by request. 



How to cash in on the skyrocketing field of VCR repair! 



You too can earn up to S85 an hour, pocket 
S200 a day in ttie high profit field of VCR repair- 
part-time or full time. There are over 77 million 
VCfl's currently in use in America today. Here is 
a once-in-a-lifetime opportunity to go into a 
booming business of your own, be your own 
boss and enjoy financial freedom and security. 

It's easy to leam VCR cleaning, maintenance 
and repair at home in just a few short weeks 
through Foley-Belsaw's unique method which 
emphasizes the mechanics involved in 90% of 
all repairs, without dwelling on all the unneces- 
sary basic electronics. This exclusive pracfical 
hands-on course was developed and proven 
over a long period of time in an actual VCIR 
repair shop. It combines simple step-by-step 
lessons with easy-to-follow video cassette 
guidance. No special experience or electronics 
background is necessary. And when you 



complete the course you will receive the 
School's official diploma attesting to your 
expertise. 

Send coupon today for FREE 
Fact Kit No obligation. 
Don't miss out! Send in the coupon NOW. 
There's absolutely no obligation and no sales- 
men will call on you. 



Dept. PM 
Chicago, IL 60646 

Chicago Pneumatic Electric 
Tools Division 

(Formerly AEG) (1.2, 3, 4) 
(800) 243-0870 
2220 Bleecker St. 
Utica. NY 13501 

DeWalt(1.2, 3, 4) 

(800) 433-9258 
Fulfillment Supervisor 
P.O. Box 158 
Hampstead, MD 21074 



» K301 t^AMM noM 



MAIL TODAY FOR FREE INFORMATION PACKAGE. 



Fotey-BahawinstHiita, 
6301 EqultaMeRoad, 
Kamas City, MO 64120-1395 

nwii mwii nnti ittr nT itii 'ititn-r-r 



"I started 3 months ago, now earn over $900 a 
week." O.K.,NewYorii,NY 

"Took in over $3,200 in the past « days!" 

H.H., Denver, CO 

"Doubled my income within 6 weeks." 

R.B.,Bakersfiekl,CA 



J VCD lta»t)r- U394 
J LoctMiHH' 12(73 
J Small En«liM- USM 
J UpkoMitT- iiita 
J WM«woftlir 41443 



J ConiMrttr Rtp*lr- 14242 
JTV/SattllHt RtMl'-311» 
.1 6«nniMM*|. 921 S( 
J PC Proframmliig- 351173 
J Vinyl Ripair- 71M 



J Sm > TmI tlurpniiif- 21503 



Name_ 



Address. 
City 



State. 



_Zip_ 



CalloM«e 1-800^7-2100 




Dremel (2, 3. 4) 

(800) 437-3635 
P.O. Box 1468 
Racine, Wl 53401 

Hitachi Power Tools USA (1,2) 
Electric Tools: 

(800) 362-7297 
Pneumatic Tools: 

(800)546-1666 
3950 Steve Reynolds Blvd. 
Norcross. GA 30093 

Maklta USA (2, 4) 

(714) 522-8088 
14930 Northam St. 
La Mirada, CA 90638 

Milwaukee (1.2. 3, 4) 

1, 2, 4: (414) 783-8311 
3: (414) 783-8408 
13135 W. Lisbon Rd. 
Brookfield, Wl 53005 

Panasonic Cordless Power 

Tools (1,2, 4) 

(800) 338-0552 

1 Panasonic Way, 4A-3 

Secaucus, NJ 07094 
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Porter-Cable (1. 2. 3. 4) 

(Also Rockwell Tools) 

(800) 487-8665 
4825 Highway 45 N. 
P.O. Box 2468 
Jackson. TN 38302 

Ryobi (1 . 2, 4) 

(800) 525-2579 

5201 Peatman Dairy Rd. 

Anderson, SC 29625 




Sean, Roebuck and Co. (4) 

(800) 948-8800 
D2-172A 
3333 Beverly Rd. 
Hoffman Estates, IL 60179 

SMI (3, 4) 

3: (312) 794-7495 
4; (312) 481-3831 
4300 W. Peterson Ave. 
Dept. PM 
Chicago, IL 60646 

WEN Products (1,2, 3, 4) 
(800) 462-3630 
1240 Diehl Rd. 
Suite 100 

Napen/ille, IL 60563 



Lumber Trade 
Associations: 

These trade associations are the best 
sources of information on all aspects of 
lumber as it pertains to house construc- 
tion. You name it, these associations 
can provide it — from span tables for 
framing lumber to installation guidelines. 
They also offer plans and design guid- 
ance for a variety of other structures, 
such as decks, gazebos and fences. 
Contact the associations below and ask 
them for their ir>dexes or literature lists. 



AMERICAN 
FOREST 8c 
PAPER 

ASSOCIATION 



American 
Forest & 
Paper 
Association 

111 19th St. N.W. 
Suite 800 

Washington, DC 20036 
Phone: (202) 463-2700 
Fax: (202) 463-2791 



A P A 

The Engineered Wood Association 



APA — ^The Engineered Wood Assn. 

(Formerly the American Plywood Assn.) 
P.O. Box 11700 
Tacoma, WA 98411 
Phone: (206) 565-6600 
Fax: (206) 565-7265 



3NlDirect 



Get The 3M Filtrete™ Plus 
Filter And Get Rid Of Some 
Unwanted Houseguests. 




Breathe Cleaner Air Now 

Replice the basic I'air 
filter on vour air condh 
tioner or fimuce «ith the 
3M Filtiac™ Plus clean 
lir filter; andpiDtea the 
lir your family breathes. 
It tikes just minutes and 
lasts up to 3 months 
under normal conditions. Onlv 3M Direa offers the exdusiN'e 



3M HHrete" PhB Fisr 

• Capdjres (TKfo pamaes oJia 

flteSITBS 

• RerriMS dust pollens and molds 

• Reduces afergy and asttma (nianis 

• Coriiares to S)(Sle(TK costng 
huxJredsmore 

• Installs nrrvueswtfioulloois 



Rltrctc™Plus, proven to work 20 times better than basic fikos. 

Attracts Even Micro Particles 

Using patented elcctrosuncally-charged Filtrete™ fibers, 
the 3M pleated system attracTs and uaps aUergy-aggrav-ating 
micro particles — the smoke, small dust and virus particles in 
about 99% of your air. Plus it stops the relativelv latter pani- 
cles that make up the other 1%, inchjding pollen, plant and 
moM spores, pet dander and some dust and tncteria. It s sim- 
plv the most effectrs e 1 " fiher on the market today for keeping 
miao particles out of your air. 

Testing Proves Its Efficiency 

Manufacturer and independent laboratory tests consistcndy 
prove the unique Filtrete™ Plus filters work better than wash- 



able electrostatic filters, orduury pleated t'llien and basic fiheis. 
A leading consumer magazine also tested the Filtmc™ filter 
against a nigh-prKed, dcctninic system and ftxind the 3M fil- 
ter compared favorably at about 25 times less the cost! 

Exclusive Mail Offer. Order Today. 

Call or mail in the coupon bek)w 
to order vour Filtrete™ Plus clean air 
filters. With each order, 3M will send 
vou a FREE Quick Lint And Pet 
Hair Remover. Plus, when vou 
order three or more Filtrete'^ Plus 
filters, vixi'll receive I FREE. At only 
$19.95'each, the Filtrete™ Plus filter 
is one of the most affordable invcst- 
menis you can make in the air your 
family breathes. 

1-800-889-9297 

Eit. \X2 

Special Limited Time Offer 
Order 3 Or More Filtrete Plus 
filters And Get 1 FREE! 




JVB'iKatclaanairinyhome 

Sendmeiquatw,' )3MI»ae*PUCtenA(fte(s) Name 

tr «iV tllM eo}'. ptjs S3 95 sTcpng and ferdrg ara 
appfcifesaesBi *ni*t»iioraatreecriine3M Address;. 
F*eief\B Clear Ai fibs 3M«( send nelfflE „ 

J(Jieckorfitne(or)Benc«eed(neaseiT*ep3yat*iD *^ 

3Mf*aeF\£| 



.Da/tme phone.. 



.Sble:. 



-Zip. 



CrecKCard □ Maslercart) □ Visa NLfnber. 



. be 



OlheisEesMiable 
Pease Mr/MszEnete «. 

'lijarByCWered 



3'<'<2'«v Sgnaliie(reqi»ed)_ 



■M Qred. 3M Hli* FU, PO Ba 5069, Bjrs* WJ 55337 
aFoFasl99nrrettCa('«M»9K7&ii 1002 24Hcust«r, Da» 
%3se atM 2 «eetis b de^^ 
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Distributors Wanted 

Start Your Own Business with the Leader in Steel Homes 

More people are building steel framed homes — over 300% more 
every year. Why? It's simple. To build a iMtter home, you noed 
a batter building matorial. And as commercial builders have 
always known, the best building material is steel. Tri-Steel homes are: 

* Stronfar. Build a stronger frame with 
less pieces. High-strength bolts and 
screws will not shift or work-out like nails. 

* Safar Unmatched protection from Tire, 
earthquakes, high winds, heavy snows, 
termites and other vermin. 

* Fastar. Pre-engineered system with all 
components already cut, drilled, marked and ready to simply bolt-together. 

* Enai^y Efficiant. Big energy savings with 9-inch R-30 insulation. 

* Haatthlar. Better indoor air quality with no outgassing from chemically- 
treated lumber. No need for cancer-causing termicide soil treatments. 

* Conslstant. Predictable quality. Uniform components. Walls are straight, 
floors are flat, doors do not stick, second floors feel solid. Will not shrink, rot, 
swell, creep, creak, split, bow, shift, or deteriorate like wood. Stable pricing. 

* Haxibla. Frame is self-supporting, so interior walls can be placed anywhere. 
Limitless floor plan possibilities with large, open areas, cathedral ceilings, etc. 

* Klndar to tha Envlronmant. Framing the average house could use ten 
trees — or the recycled American-made steel from only four or five junked cars. 

Join tlie 19- Year Intaniatioiiai industry Laadar 

♦ Refimdable Investment. ♦ Full Training & Support. 

♦ Construction Assistsince ♦ No Franchise Fees. 





To order FREE information or $9.95 video: 



Call 1-800-TRI-STEEL 



(800)874-7833 (817)497-7070 Fax:(817)497-7497 
5400 S STEMMONS FRWY.. DENTON. TX 7 6201 



Tri-Steel 

SbuctuM.hc. 
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California 
Redwood 
Association 



California Redwood 
Association 

405 Enfrente Dr. 
Suite 200 
Novate, CA 94949 
Phone: (415) 382-0662 
Fax: (415) 382-8531 











CERTI-SPLIT 


1 CfRTlCflAOt 1 


CERTI-SAWN 














r" - 




CEDAR SHAKE & SHINGLE BUREAU 



Cedar Shake & Shingle Bureau 

515 116th Ave. N.E. 
Suite 275 

Bellevue, WA 96004 
Phone: (206) 453-1323 
Fax: (206) 455-1314 

No literature list Is currently available. 
However, the bureau can provide infor- 
mation regarding the installation and 
care of cedar shakes and shingles as 
they're used in roofing and siding. 




SOUTHERN 

PINE 



C O U N C 



Southern Pine Council 

P.O. Box 641700 
Kenner. LA 70064 
Phone: (504) 443-4464 
Fax: (504) 443-6612 




Western Red Cedar 
Lumber Association 

P.O. Box 2888 
Naperville, IL 60567 
Phone: (708) 369-2828 
Fax: (708) 369-8651 




Western Wood Products 
Association 

Department PM-795 
522 S.W. Fifth Ave., 4th Floor 
Portland, OR 97204 
Phone: (503) 224-3930 
Fax: (503) 224-3934 
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PrLi!;)urt 5000 s ToUU Picture^ tecb- 
mji.'^y usts an f/Jl) /xnul to fimiide 
CiiniituMl ufk/iiti-x on rmltir. laser, 
iklixlur sUitus nunles a mi druina 
cundittons in your area 



Only 

Passport 5000 
Gives You The 
Total Picture^ 



You are receiving more lhan one X-band signal. 




The alert audio has been autoinalicaily muled. 



You are reminded that "Qty" nxide is selected. 



An emergency vehicle is near. 



Apolential road hazard is near. 



You have muted the audio. 



K false signal Is being aiitotnaUcaily rejected 



K-band radar is being used nearby. 

7?V«/ Picture" iecljttolog}- uses 1120 
!') ristuilly Jk^ilay niforiiiotiou 
. \ -lo-unilmt<imi terms. Olixr 
detectors can typically davie only II 
LEDs to infonmtion displm: 

NO-HASSLE GUARANTEE: 

Trv- Passport 5000 for days If you're 
not satisfied, return it for a refund, no 
questions asked. 



Passport S(KX)'s Total Pictiii^ techiiologv', available only from Escort, is a new innova- 
tion for radar/hisiT dt'tection. Like a CI) player. Passport SOOO's LCD screen visually 
displays infomiation, eliminating the jjuesswork common with LED-style panels. 

Are you approaching a (Umgerous roaii hazard? Total Picture'^' alerts you to 
potenti:iJly haziirdous road conditions in tliose cities now using tlie new safet\^ technology. 

Getting tlw same radar alert etvr)' day at tlje same place? Total Picture™ 
visually displays when a new second source is present - one that could be a true threat. 

Tti'o SuperWide Ka radars being hnxtdcast in the same area? Only Total 
i'iclure I will disjilay both alerts at the same time so you don't take eitlier for granted. 

ToUil Picture"' technolog\,' takes the gues.swork out of radar/laser protection. Don't settle 
for half the picture when you can get the Total Picture™ with 
Pas.sport SOOO. Order yours today. 



The "intelligent choice... for 
those shopping for high 
performance detection and 
highivay safety combined. " 
CoRvmE Fever 





SafetyPiloti" Gives Yoi' The Bigger Picture... 

P:iss|x)rt S(XK>'s unique Safety Pilof^' technolojiy alerts you to the presence 
of emergency vehicles and road h:izanLs (highway construction, accidents, dangerous 
intersections, unmarked railroiid crossings) in those cities using the new safety technol- 
ogy. Drive witii pe:u:e^)f-mind knowing i'ass|x)rl S(XX) is protecting you and your passengers. 

Get the Total Picture- Only with Passpoil SOOO. Only from Lscort. 



for the total driving picture, call toll-free: 



1*800 •433 • 3487 Passpor^SOOO $169.^ 



ii(H'H J i hours. " duvs a uvek for your couivuiemv 



Shipping A ^arxjimg IS oxlra OH res add 6 H sales tax 



ESCORT 
► Department S06875 
S200 Fields-Ertel Road 
Cincinnati, Ohio 45249 



Thi'liimfatifeEdge™ 
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Advertisement 



Fight plaque and gum 
disease with the world's 
only ultrasonic toothbrush! 

UltraSone)? is the world's only ultrasonic toothbrush. 
Accepted by the American Dental Association as an effective 
cleansing device, the UltraSonex removes plaque, fights gum 

. J disease and is recommended by dentists. UltraSonex is not an 

IAOAlM electric toothbrush. It has no moving parts, does not vibrate 
and is absolutely silent. It works by transmitting 1 .6 million 
cycles per second of ultrasonic waves directly to the teeth and 

CUiUcMl testing proves thtJ using 
UttnSonex cjut reduce bacleriti pUque 
by 97% dally and bleeding gums by 60% 
and gingivitis by 28% ■ In just 4 weeks ■ 
and UltraSonex can reverse the pro- 
gression of gingivitis, which can lead to 
periodontal disease. 



97"<, 






60>K, ■■ 




[.8% J 



I gums. No other product approved for | 

home use offers ultrasound technology. 

And clinical testing proves that using 

UltraSonex can also reverse the pro- 
gression of gingivitis and gum disease. 

It is extremely gentle, yet you'll quick 

ly notice dramatic results. Just brush 

normally using your favorite tooth- 
paste. Shuts off automatically and 

recharges in its own base. Try 

UltraSonex. You and your dentist will 
I both be amazed at the results. t99.9S 

1$ 10.951 #3100. UltraSonex and 6 

Replacement Heads (Yr's Supplyl 
I $tg9.9S |$I2.95| #3325. Now avail 

able, the Twin UltraSonex - two 

UltraSonex toothbrushes that recharge I 

in one space saving base. $169.95 |$I3.95| #3400. Twin 

UltraSonex and 6 Replacement heads (6 Month Supplyl 
I^//<'.«|$I4.951#3425. 



Twin UltraSonex 

i 



Power clean your laundry 
without harsh detergents. 

Not only are these revolutionary laundry 
discs from Japan as effective as detergents, 
but they clean without any chemicals 
whatsoever Clean Power Plus" is a trio of 
discs that use activated ceramic particles 
to produce ionized oxygen in the water, 
thereby enhancing water's natural ability 
to penetrate clothing fibers and lift away 
dirt. Test results certified by a USDA 
accredited laboratory confirm that these 
anti bacterial discs kill, without harsh 
chemicals, the toxic E. coli and 
Staphylococcus aureus bacteria. These hi 
tech wonders are hypo-allergenic, environ 
mentally correct and simply better for your 
health. Pure water is added to the washing 
machine and pure water, plus the dirt from the clothes, is released. Your clothes come 
out clean, fresh, unscented and chemical free with no fiber deterioration, colorfading, 
or skin irritants common with most laundry 
products. Three discs will clean your clothes 
for two years | that's 700 loads! I and cost just 
pennies a load to use. With the average fami- 
ly spending about S 1 50/year on detergents, 
bleaches and fabric softeners, this is one prod- 
uct you can't afford to be without! 
Saiisfaciion guaranteed or your money back. 
($6.95) #4300. 






Fresher, healthier air in minutes! 

t The HEPA CLEAR" Air Purifier with 
Ionizer from Slant/Fin' is a true HEPA 
(High Efficiency Particulate Air| filtration 
I system. It operates at an astonishing 
QQ.Q7% efficiency. Literally scrubbing 
the air clean in a I O'x 1 4' room of billions 
of pollutants and allergens every 1 5 min- 
utes - pollen, dust, dangerous bacteria, 
mold spores, animal dander, even tobac- 
co smoke. And the Hepa Clear is 106 
times more effective than purifiers that 
operate at QS% efficiency. Other filter 
systems blow purified air out of the bot- 
tom or sides of the machine, re contami- 
nating it with dirt and dust frx)m rugs and 
floors. Slant/Fin's patented air passageway design discharges only pure, clean, 
filtered air from the top of the unit back into the room. The HEPA CLEARan 
help relieve respiratory ailments and it's the only true HEPA system that is com 
pact (1 2" diameter x 14" high) and lightweight enough to be placed virtually 
anywhere - on the floor, a table, even a file cabinet. The Filter Replacement 
Indicator System lets you know when it's time to service the filter Healthful 
negative ions enrich the air, 
making it fresh, invigorating 
and odorfree. The HEPA 
CLEAR is less than half the 
price of larger, more cumber 
some models. In fact, in its 
price range, this is the only 
complete HEPA filtration sys 
tern. We're so sure you'll be 
completely satisfied with the 
HEPA CLEAR. we offer a 
100% money-back guarantee. 
Mfr.'s 2 year limited warranty. 
Sr 29.95 ($12.05) #4280. 
Replacement Hepa Filter 
i»?.«|$5.95)#4290. 



All diawn into the back 
of the unit is purilied 
as It passes through 
ttie pre- lilter and then 
the HIPA liltei Clean 
air enriched with nega 
tive ions IS pushed up 
and away from the 
front of the unit 





IVas'ijWe high 
capacity dust 



Pre filtered air is filtered an is 
drawn through the enriched with 
pie hlter removes glass mciofibei negative ions as 
larger particles HEPA filter it is expelled 



Amazingly comfortable 
self-inflating bed. 

Aero Bed' is the fastest, easiest way to 
accommodate overnight guesis 
comfortably — better than 
clumsy cots and rollaways! 
Plug it in, push a button, and 
in 45 seconds it inflates to a 
sturdy, standard -sized mattress 
— as comfortable as your own bt-c 
and that supports up to 600 lbs. Use il lor 
kids or adults - anyone up to 6'!" tall. Then unplug it 
and place it anywhere. Has its own machine washable mattress pad. Standard- 
sized sheets fit perfectly Adjust firmness at the touch of a button. Rolls up like 
a sleeping bag to store in its own tote. Great for unexpected guests, slumber par 
ties, the dorm, vacation homes. Weighs under 15 lbs. Made in USA. Twin 
$ft9.95 ($13.95) #2280, Full il49.95 ($I4.95| #2290. Travel/Camper 
Aero Bed is identical, but the built-in inflator pump is cordless. Rechargeable 
battery lasts for 10 uses before recharging. Use it indoors or outdoors. Twin 
ttt9.95 ($1 3.95) #2300, Full tt49. 95\%\ 4.95) #23 1 0. 




^^^Mou'rv not completcl>' ^atisHnnfl^^^^^V 
^^^■y^^, simply nrlum lor a M|JHH^b 

ORDER TOLL-FREE 24 HOURS A DAY 

800-644-8100 



TO ORDER BY MAIL: 
Send ch«k or moory 
onler lor thr lou) 
amouni (Includlnt S h HI 
of crrdll card numbrr 
tnd eKptrarion dair to 




The MaKi'llan Group 
Dept. PMC05 
2515 East 43rd Si. 
P.O. Boa 182230 
Clullanooga, TN 37422 
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CAR CLINIC 

BY MIKE ALLEN, 

Associate Automotive Editor 



Puddle Jumping 

A puddle of something shows up 
under my ear if I don't move it 
for a few days. My mechanic 
can't find the problem, and I'm 
getting tired of scrubbing my 
garage floor so the kids don't 
track it onto the carpet. How can I 
find what's leaking? 

JOHN STAFFINGTON 
PERTH AMBOY. NJ 



First, you 've got to identify the 
offensive fluid. Here's how, 
clockwise from the bottom: 

• Engine coolant is a slimy- feel- 
ing, thin, green-tinted liquid. 
You 'II generally find it near the 
front of the car under the radia- 
tor, but it may also be near the 
firewall if it's leaking from the 
heater rather than the radiator. It 's 
water-soluble, so simply hose it away. 

• Windshield-washer solvent is an 
alcohol/water mix, so it often evapo- 
rates before morning. It's usually i 
tinted blue, and it will have a dis- ^ 
tinct alcohol smell. If it's a steady 
leak, look to the washer reservoir. 
But what you may have is a leak in 
the lines that lead to the spray noz- 
zles, in which case it will only leak 
when you're using the washers, and 
may leak almost anywhere under 
the hood or cowl, depending on 
where the hoses run. 

* Brake fluid is a clear, slimy- 
feeling fluid. It's also water- 
soluble, as brake fluid is basically 
an alcohol. It will evaporate, al- 
though slowly. It should also rinse 
away with water. Really old brake 
fluid may have a brownish discol- 
oration from dirt and disintegrating 
rubber seals. Brake fluid leaks from 
the calipers or drums in the wheel 
wells, or from the master cylinder in 
front of the driver — and occasion- 
ally into the driver's footwell. 

* Automatic transmission fluid is a 
thin, red-tinted oil. Older fluid may 
turn a dark brown color and acquire 
0 slightly toasted smell. Detergent is 
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needed to lift it from the con 
Crete. It may be leaking anywhere 
from the transmission or the trans 
cooler lines that lead up to the radi- 
ator. Don 't freak out if you find 
something you identify as ATF 
dripping from your manual-trans- 
mission car — some newer vehicles 
specify ATF as the manual-trans 
lubricant because it's thinner than 
gear lube and provides slightly 

PM lU USIRAtlON Br DON MANNtS 



belter mileage. (Don 't use it 
for this purpose unless your car 
manufacturer recommends it.) 

• Gear lube is a thick, sulfur- 
smelling brown oil. It's pretty viscous, 
and may turn a very dark brown af- 
ter it has been in service for a while. 

• You may also see plain old water 
leaking from under the car. It's com- 
ing from the ale evaporator as it 
sucks moisture from the vehicle's 
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interior, and it 's perfectly normal. 
* In the center of the illustration is 
engine oil, generally found under 
the center of the engine compartment. 

Knowing the origin and kind of 
liquid on your garage floor should 
give your mechanic a head start on 
identifying the source of the leak. 

How Cold Is It? 

We have a 1988 Cutlass Calais with a 
Quad 4 motor. In really cold weather, 
it has so much condensation in the oil 
that the moisture freezes on the oil 
pump pickup, starving the bearings. 
I've had to heat up the oil pan with a 
torch to melt the ice in order to 
change it — and that's after only a few 
hundred miles. The dealer is no help. 

WILLARD LOVE 
BELLVUE, MI 

You 're not getting enough crankcase 
ventilation. I'd check the vent orifice 
carefully for any restriction. 

All vehicles have some water in 
the crankcase. That's normal, and 
periodically driving the car until 
the engine is thoroughly warm, and 
then for another 20 minutes or so, 
will drive the water out of the system. 

Check to see if your thermostat is 




First Things First 

• This is pretty basic stuff, but I had to help a pal 
out last weekend, and I wound up rescuing him 
from a big problem. He was replacing his oil-pan 
gasket to fix a leak. Hardly rocket science, as 
every bolt was in plain view and the pan was 
easily dropped and reinstalled. There were about a million — well, maybe two 
dozen, but it seems like a million when you're lying on your back at 0400 and 
the wife is screaming at you to come to bed — 6mm bolts holding the pan on. 

He'd put in four of the bolts — at the corners of the pan — and tightened 
them finger tight. Then he tried to install the other 20. But they were reluctant 
to go in. In fact, he 
had almost cross- 
threaded a couple 
before I got there. 

So I had him 
loosen the origi- 
nal four bolts two 
full threads, al- 
lowing the pan to 
float enough to 
start the remain- 
ing bolts no more 
than three turns. 
Then we could 
snug the bunch of 
them down in the 
appropriate criss- 
cross fashion. 




ANYONE CAN PROMISE 
NEVER TO LEAVE YOU Fli 
WE GUARANTEE IT. 



FIAT i.«'^7 

. try/ 



A flat tire can happen to you or someone you love 
at anytime. On the way to an appointment. In the 
middle of the night. On a dark, lonely road. 

At times like these, you need Puncture Seal! The 
only instant tire repair with a Roadside Guarantee". 
The only instant tire repair that won't leave you flat. 



Puncture Seal inflates a flat in seconds. So you're 
back on the road in seconds. It's safe and easy to use. 

Keep a can of Puncture Seal in tne trunk of all your 
cars. When it comes to keeping you and your loved 
ones safe and secure, you have our guarantee on it. 
DON'T LET SOMEONE YOU LOVE DRIVE WITHOUT IT. 
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working, and that your car is warm- 
ing up completely. If it doesn 't, the 
oil won't get warm enough to burn 
off the water. GM has a TSB on this 
that involves drilling a 'A-in. hole in 
the pickup to provide an alternate oil 
feed. Sounds pretty flaky to me. 

Oil's Well 

I purchase my oil at the discount store 
in case lots and often pay no more 
than 85 cents per quart. My friend 
buys oil only from auto dealers and 
auto parts stores and pays 50 to 80 
cents more. He maintains he's getting 
better oil — more refined and properly 
graded. "My" oil, on the other hand, is 
recycled, mixed and not properly grad- 
ed, and he refers to it as 2nd-grade oil. 
Am I sacrificing quality for price? 

NEIL STEMANN 
RED WING, MN 

Any bottle of oil you buy of the same 
brand, type, viscosity and API rating 
is as close as the refiner can make it, 
regardless of whether it was pur- 
chased at a discount or for list price 
over the counter at a dealership. 

Look for the API rating and star- 
burst symbol. If they're there, shop 
price. Your friend is wasting money. 



Lost In The Ozone 

If you 've been reading Car Clinic 
regularly, you 're aware that R-12 re- 
frigerant, used in most automotive 
ale systems until the past year or 
two, is being forced off the market 
by the Environmental Protection 
Agency because R-12 contributes to 
the hole in the ozone layer. 

According to several sources, the 
government is finding a substantial 
amount of illegally imported R-12 
refrigerant on the market. The EPA 
has arrested some people and recov- 
ered a great deal of R-12 coming in 
from Mexico. Apparently, the high 
price of ever-harder-to-find R-12 has 
attracted the attention of some less- 
than-scrupulous individuals. 

Aside from ethical considerations, 
we recommend against using this 
bootleg R-12 in your vehicles. It 
doesn't meet many quality-control 
standards, and it can damage your 
ale system. Legal R-12, although 
expensive, is still available. Hi 



DO YOU HAVE A CAR PROBLEM? 

Just ask Mike aboul it. Mail ww question to Car 
Clinic. Popular MecluuiKS, 224 W. 57th St.. New 
York. NY 10019. Wide letters, faxes or phone calk 
cannot be answered indtviduxuly, problems of gen- 
eral interest will be discussed in the column. 



SERVICE TIPS 

• Does your 1993-94 Acura Vigor's 
handbrake stick up and leave the 
BRAKE warning light on? Does the 
ABS light sometimes come on? The 
problem may be nothing more than 
an overtight rivet that fastens the 
brake lever to the brake rod. 

• Squealing noises from under a 
Suzuki Samurai probably mean that 
transmission/transfer case seals 
have dried out. Spray each seal 
with silicone until the noise stops. 

• GM has mirror kits (PN 1 2524676, 
right, and 12524677, left) for 1992- 
94 Chevy Lumina, Olds Silhouette 
and Pontiac Trans Sport minivans 
with mirror glass that vibrates. 

• If you have a 1 985 or newer Toy- 
ota, get free seatbelt extenders 
from your local dealer. The exten- 
ders come in 6-, 9-, 12-, 15- and 
"beer belly" 18-in. lengths. 

• On some BMWs (usually with a 
manual trans), the most likely cause 
of bumed-out starter motors and in- 
operative power windows is an igni- 
tion switch that's jamming up. The 
lock housing, lock cylinder and 
electrical switch must be replaced. 




If you're still using WD-40' here's something new 
to try. Liquid Wrench' Super Lubricant with Teflon." 

It protects and lubricates thousands of things all 
around your home, workshop and garage. Squeaky 
hinges. Rusted bolts. Hand tools. Power tools. Lawn 
and garden equipment. Cars. Boats. And machinery. 



But, unlike that WD-40 of yours, Liquid Wrench 
Super Lubricant with Teflon is non-flammable. 

So, drop your old flame like a hot potato and pick 
up a can of Liquid Wrench. It'll do everything your old 
flame used to do. With one very obvious exception. 
THE ONLY NON-FLAMMABLE AEROSOL LUBRICANT WITH TEFLON! 
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REDUCES WATER 
TEIIPERATVM 



IMEW PRODUCTS 

IMPROVE 
YOUR CAR 



Cooler Running 

One of life's lesser pleasures is watx:h- 
ing your car's temperature gauge soar 
while you sit in summer traffic. 

But help is on 
the way in the 
form of a cool- 
ant additive 
called 40-Be- 
low. The manu- 
facturer says 
it makes your 
coolant a bet- 
ter heat con- 
ductor, and will 
reduce water 
temperature 
by as much 
as 40° F when 
towing, climb- 
ing or even sit- 
ting in traffic. 
The additive 
was developed 
for NASCAR Winston Cup race cars 
that run under conditions of restrict- 
ed airflow. Your a/c will blow colder 
and your heater will blow hotter. 40- 
Below costs $24.95, plus $4 shipping, 
and comes with a money-back guar- 
antee from Performance Resource, 12 
Barbara Dr., Fairfield, NJ 07004; 
(201)227-7584. 




Gas Shock 

Owners expect their modern sport/ 
utilities to be tough and rugged, but 
they also count on those vehicles to 
coddle them with a near-carlike ride. 
Gabriel engineered its new Sport Ry- 
der sport/utility gas shock with these 
seemingly contradictory require- 
ments in mind. Built with stronger 
components and improved hydraulics, 
the shocks are precision engineered 
to be tough in the rough or for tow- 
ing — but gentle on you. Sport Ryders 
cost between $19.99 and $24.99 and 
are available at auto parts outlets. 
Contact Gabriel Ride Control Prod- 
ucts Inc., 100 Westwood Place, 
Brentwood. TN 37027; 

(615)221-7433. 





Battery With Juice To Spare 

If you don't appreciate the game of "starting roulette" each time you turn 
the key on frosty mornings, it may be time for a new battery. The Optima bat- 
tery, in 6- and 12-volt versions, delivers up to 850 cold-cranking amps and 120 
minutes of reserve capacity. The battery's unique spiral-cell construction pro- 
vides longer life than conventional batteries. Optima also resists battery-killing 
vibration and temperature extremes, contains no free acid and is backed by a 2- 
year free replacement and 72-month limited warranty. The Optima costs $153 
for the 6-volt model and $182 to $191 for the 12-volt model. Available through 
Optima Batteries Inc., 5 E. Mississippi Ave.. Denver, CO 80210; (303) 744-5360. 

Steering-Wheel Cap 

Lots of folks rely on steering-wheel cane locks to prevent their cars from being 
stolen. Unfortunately, an auto thief can slice the steering wheel with a hack- 
saw in about 10 seconds, then slide off the lock. The Cap makes the thief's job 

a little tougher. Made 
from 18-ga. cold-rolled 
steel. The Cap locks in 
place with your exist- 
ing cane-type lock, 
completely concealing 
the wheel so it can't be 
cut. The Cap, available 
in 16- and 17-in.-dia. 
sizes, also protects 
against another popu- 
lar crime: airbag theft. 
The Cap costs $36.95 
and is available from 
ETC'cessories Inc., 940 
Calle Amanecer, Suite 
D, San elements, CA 
92673; (714) 492-9915. 

Super Spark Plug 

Hot rodders and racers have known for years that clipping a spark plug's 
ground electrode produces a stronger spark and better flame front in the 
combustion chamber. AC Del- 
co's new Rapidfire plug does the 
rodders a few better. The plug 
uses a clipped ground electrode for a 
fatter spark and better fuel economy. A ser- 
rated center electrode helps start iiifj and smooth.^ idling. 

And erosion-resistant nickel-silver alloy electrodes last 
almost as long as platinum ones, but aren't as expensive. Rapidfire plugs 
caiTy a $;i.99 price tag and are available at auto parts and accessories 
outlets. Contact AC Delco, toU-free, at (800) ACDELCO. VN 
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Natural Prostate Relief 



It's a natural fact. If you are a 
nale over 40 and don't already suf- 
er from a prostate gland disorder, 
he odds are 2 to 1 that you will 
>efore you are 59. By the age of 
5, most American men have 
nlarged prostates. 

As the years pass, mild discom- 
orts can become disabling. Today, 
irostate surgery is the second most 
»mmonly performed surgery in 
nen over age 65! Surgical compli- 
rations can include total loss of blad- 
ier control and sexual dysfunction. 

Prescription drugs may halt the 
iwelling, but rarely ends the suffer- 
ng. Like many prescription drugs, 
hey have side-effects, like weak 
trections and low sex drive. 

Many doctors feel that prostate 
lisorders can be treated or 
)revented by giving the prostate 
jland the nutrition it lacks. 

Recent scientific research has 
hown how to remedy the underly- 
ng problems associated with 
(restate disorders--safely and 
effectively. These results have been 
>ublished in the British Journal of 
Clinical Pharmacology, the Ameri- 
•an Journal of Gerontology and 
lapers from the National Cancer 
nstitute. They reveal that several 
'itamins, minerals and natural 
lerbs can dramatically shrink the 
(restate and improve urinary 
(erformance in older men. 




The most modem application of 
these healthy ingredients is found 
in Prostsafe from Whitewing Labs. 
Prostsafe is the nutritional "tool kit" 
for men with prostate problems, 
and those who wish to prevent 
them. It is a mixture of zinc, 
serenoa serrulata, ginseng, certain 
amino acids, bee pollen and 
vitamins A, B-6 and E. Working 
as a team, these ingredients have 
been scientifically proven to shrink 
a swollen prostate. 



Our customers have said 
Prostsafe helps to: 

Halt the endless trips to the 
bathroom during the night! 

Stop that burning sensation 
during or after urination! 

Prevent uncontrollable 
wetting! 

improve bladder control! 

Empty bladder completely! 




Dr. Michael Rosenbaum, M.D. says 
"Prostsafe supplies essential vitamins, 
minerals and herbs needed to nourish 
and maintain a healthy prostate." 



Sustain erections and 
enhance virility! 

Please a concerned wife! 



"S'ow f gel a good night's sleep 
without getting up every two 
hours to urinate. " 

- Mr. C. Hussy 
Cleburne, TX 

"Prostsafe has slopped ihe 
hurnir^ after urination. " 

- Mi. C.E. Black 
Barboursville, WV 

"/ empty my bladder and have 
a good stream of urine with 
no strain." 

- Mi. S.J. Hymel 
Houma, LA 



"/ previously encountered 
discomforts such as bladder 
urgency. These problems are 
now completely absent " 
~ Mr. B. Doser 
Holland, MI 

"This is a little personal but, 
how can I say, I am more virile. 

— Mr. G. Howard 
Clevland, OH 

"...and in the sex department, 
my wife thanks you. " 

— Mr. G. Sawin 
Lynwwood. WA 



For as little as a dollar a day, 
that seems like inexpensive 
insurance against deadly prostate 
disorders. If for some reason you 
are not satisfied, just return the 
unused portion within 30 days for 
a full refund. 

The reasons why men over 40 use Prostsafe are clear. 
If you are looking for relief, order Prostsafe today. 



Whitewing Labs, Dept. 129 

17939 Chatsworth St., Suite 408, Granada Hills, CA 91344 



I □ PS1 1 month supply of Prostsafe only $34.95 plus $4.50 S&H| 
I □ PS2 2 month supply only $59.95 (Save $9.95) plus $4.50 S&H| 
„ I □ PS6 6 month supply only $119.95 (Save $89.75) plus $4.50 S&H| 

" I Check enclosed $ CA res. add 8.25% & AZ res. add 5.50%| 

I Visa/Mastercard # Exp. date 

Name 



r 

I Address 

I City 

I 



State 



.Zip 



or cal 



1-800-950-3030 Dept. 



129 
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SATURDAY MECHANIC 

KEEPING YOUR WINDSHIELD CLEAR 

BY PAUL WEISSLER 



• It's a dark and stormy night. Every 
drop of rain tiiat splatters on your 
windshield seems to hide another ve- 
hicle, camouflaged by the smear of 
light and haze coating the glass. Even 
with your windshield wipers set on 
high, you can't see more than a few 
feet ahead. Every few blocks you have 
to stop and wipe the condensation 
from the inside of the windshield with 
your hand. It's a dangerous situation. 

Your car has several systems that 
are specifically designed to keep a 
clear piece of glass — and nothing 
else — between your eyes and the 
road. Outside the glass are the wiper 



arms, run by an electric motor. Inside 
is a defogging blower/heater, integral 
with the heating/air-conditioning sys- 
tem. Keep them at peak effectiveness. 

Slimed 

If you get your vehicle washed and 
waxed regularly, there may be a 
buildup of silicones on the windshield, 
layered with the airborne dirt and 
dust from industrial plants. Even 
good wipers won't remove this kind of 
mess. It takes a cleaner with a super- 
fine abrasive that won't scratch the 
glass, and, although there are house- 
hold cleaners in that category, auto 



parts stores now carry ones made 
specifically for windshields. When a 
windshield is clean, water from a gar- 
den hose should "sheet" — flow across 
it, not bead up. 

For winter-freeze protection, fill 
the washer reser\'oir with a cleaning 
solution and antifreeze, not just a mix- 
ture of water and alcohol. And never 
use an abrasive windshield cleaner in 
the washer reservoir. 

Check the spray pattern of the 
washer nozzle. Although some are 
nonadjustable, individual tube-type 
nozzles can be bent slightly to im- 
prove the spray position, and the 



Wimpy wiper-am springs 
can be fixed by adding helper 
springs at the aim Joint. 
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PROVEM TO STAY 
SHARP LONGER 
EVEN IN 1/4" 
COLD ROLLED 
STEEL 



The TURBOMAX 'drill bit. with the revolutionary JET POINT' tip. In short, it stays sharp 
bnger. to make even the most challenging jobs go smoothly Independent tests have shown 
conclusively that TWBOMAX' bits drill twice as many holes as the leading dnil bit. 
And dnil faster 

From the starting point, we set out to design the longest-lasting 
cutting edge in the industry We used a computer math model to allow 
for ultimate control of the pant geometry. And we ground the pant 
with a breakthrough superabrasive. CBN. to eliminate the grinding 
"bum" that can shorten bit life 

Finally, we engineered TURBOMAX ' bits to have lower torque 
values for smoother dniling. and lower thmst values for faster cutting. 
That's it. Brief and to the point. So try one today 
Once you've used a TWBOMAX^ bit. all other bits just 
seem pointless. 



Wrbomjim. 

STAYS SHARP LONGER 
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base of the nontubular type may be 
shimmed. The common ball-in-socket 
variety can be re-aimed, using a 
straight pin carefully placed in the 
ball's orifice and used as a lever. 




Replace the rubber squeegee In the blade 
If It's taken a set to one side or the other. 

If the wipers chatter and the wind- 
shield is really clean, inspect the 
pivots of the blades. If they're cor- 
roded or bent, the blade won't con- 



form properly to the glass. Replace it. 

Still chattering? Open the hood and 
examine the windshield-wiper linkage 
and mounting. If the motor rocks in 
its mountings, the blades may chatter. 
The wiper motor is generally mount- 
ed in rubber bushings to reduce noise. 
Look for broken or deteriorated bush- 
ings. Next, check the linkage. Worn 
bushings and pins can also set up a 
chatter. If there's anything that can't 
be tightened, you'll have to begin re- 
placing some parts. 

Now check the bushings 
in the fittings where the 
wiper arms pivot as they 
pass through the cowl. 
Some of these bushings are 
mounted in rubber, and 
sometimes it's possible to 
snug them up. Look for a 
large-diameter nut below 
the cowl. The pivot pins 
themselves can wear, which 
can also permit chatter to 
get started. Parts replace- 
ment is in order here. 

Lift the arm. If it feels 
weak, compare it with an- 
other car, or measure it on 
a fish scale. The typical 



arm, lifted from the blade end, should 
take about 30 ounces. (Note, however, 
that fish scales aren't much more 
accurate than a fisherman's estimate 
of the length of the big one that got 
away.) If the arm spring is weak, re- 
placements could set you back more 
than $70. Instead, install helper 
springs — they're sold in auto parts 
stores for just a few dollars. 

Inspect the wiper blades' rubber in- 
serts (the squeegees) for cracks or 

(Plf cute turn to page 101) 




A small dab of wiper-blade lubricant can help to keep 
smearing down and also extend squeegee life. 
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Crane Cams Offers the Best & Most 

EconQmical Rocker Arms Worldwide! 




Stamped Steel 

Roller Tip 
Rocker Arms 
for 

Chevy Small Blocks 
1.5 or 1.6 Ratio 



Energizer 
Die-Cast 
Roller 
Rocker Arms 
Chevy SB/BB 
1.5, 1.6, 1.7 Ratio 




Stamped Steel 

Roller Tip 
Rocker Arms 
Ford Small Blocks 
•78 - '94 
1.65 Ratio 



Engergizer 
Die-Cast 
Roller 
Rocker Arms 
SB/Ford Pedestal Mnt. 
1.7 Ratio 



BENEFITS & FEATURES 



STAMPED STEEL ROLLER TIP 



• Die Formed Steel For Ratio Accuracy & 
True Lift Specs! 

• Roller Tip Reduces Valve Guide Wear, 
Improves Rocker Tip Alignment! 

tt Increased Oil IVIetering, Cooler Operation, 
Greater Durability! 

• Easy Installation! With Easy To Follow 
Instructions! 

• Chevy Sets Are Packaged With NEW Pivot 
Balls & Locking Nuts! 

• Fords Sets Are Packaged With NEW 
Fulcrums! 

• Choose 1 .5 Stock Ratio Or 1 .6 Ratio For 
Small Block Chevys For Added Torque & 
Mid-Range! 

• 

Ford Stock Rockers Are 1.6 Ratio, 
Crane's Are 1 .65 Ratio For Added Lift. 



Mail To: ^. 
Crane Cams. Inc. 530 Fentress Blvd. Daytona Beach. FL 32114 S 

Name | 

Address <■. 

City 



Part Number Requested: 



State Zip 



ENERGIZER ROLLER ROCKER ARMS 



All of the Benefits of the Roller Tip Rockers Plus! 

• Needle Bearing Fulcrum & Roller Tip For 
Maximum Friction Savings! 

• Tough Vacuum Die Cast Body For Ratio 
Accuracy & True Lift Specs! 

• Wide Variety Of Ratios & Stud Sizes For Most 
Popular V-8 Engine Applications! 



NOW YOU CAN ORDER THESE FINE 
PRODUCTS DIRECTLY FROM CRANE CAMS! 

Just Send Your Check. Money Order 
or Credit Card Number (M/C. Visa. Discover) 
& We Will Pay the Shipping & Handling! 



Application Part i 
Roller Tip Rockers 

SB/Chevy 1 5 ratio 11806-16 

SB/Chevy 1 6 ratio 11807-16 

SB/Ford 1.65 ratio 36807-16 

Energizer Rockers 

SB/Chevy 1.5 ratio 3/8* 11744-16 

SB/Cfievy 1.5 ralio 7/16* 11745-16 

SB/Chevy 1 6 ratio 3/8" 11746-16 

SB/Ctievy 16 ratio 7/16' 11747-16 

BB/Chevy 1.7 ratio 7/16- 13744-16 

SB/Ford 1.6 ralio 3/8- 11746-16 

SB/Ford 1.7 ratio 44746-16 



Price 

$131 75 
141 28 
183 53 



$266 72 
266 72 
266 72 
266.72 
266.72 
266 72 

266 72 (pedestal mount) 



RAIME 



The Leader in Performance Technology 



PM7'95 PARTS AVAILABLE DIRECT FROM FACTORY PRICFS FROM S131 75 



A CRANE TECHNOLOGIES GROUP COMPANY 
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other deterioration. It's best to re- 
move the blade, hold it in front of you 
and see if the rubber squeegee tip is 
absolutely straight down the center of 
the blade. If it's wavy or tUted notice- 
ably to one side, replace it. If the blade 
is good, only the squeegee need be re- 
placed. If the squeegee itself is good, 
apply a lubricant made for natural 
rubber to both sides. A quick smear of 
lube once every week or two should not 
only extend the squeegee's life, but 
improve its everyday performance. 
Again, look in the auto parts store for 
rubber lubricant. Don 't use silicone. 

Fogged In 

If the inside of the windshield has a 
permanent "fog," it may be caused 
by interior air pollution, including 
tobacco smoke and fumes from 




If the blower Isn't up to speed, probe the 
Mower-motor relay wiring with a test light. 

plastic trim. Vinegar does a good job 
of removing it, but be sure to wash 
the glass to help clear away the odor. 
Another option is to clean the glass 
with an antifog formula, which 
leaves an invisible coating that re- 
tards interior fogging. Unfortunately, 
the formulas we've seen are not rec- 
ommended for tinted windows, so 
watch where you apply it, or simply 
stick with vinegar. 

When you use the defroster, many 
cars' ventilation systems automatic- 
ally turn on the a/c compressor, even 
in winter (temperatures above 50' F), 
to condense the interior moisture. If 
your system has a separate a/c com- 
pressor control, you may have to push 
the a/c button to get the desired ef- 
fect. And if your control panel has 
a separate button or lever for outside 
air versus recirculated air, choose 
outside air — it'll help purge the in- 
terior moisture that you and your 
passengers release, which is a major 
cause of the fog that mars a normally 
clean windshield. This probably 
sounds counterintuitive — isn't there 
plenty of moisture coming in with the 



fresh air from the cowl vent? Trust us. 
Fresh air will melt more mist. 

Just because you hear the blower 
fan doesn't mean the air is blowing 
against the windshield, so put your 
hand over the defroster outlets. 
If the airflow is weak, either the 
ventilation-control system is misbe- 
having or there's a dashboard duct 
unplugged, causing the airflow to leak 
out before it gets to the windshield. If 
there's strong airflow from another 
duct when you select DEFROST, the 



control panel is probably at fault. 

If the blower doesn't seem to come 
up to speed but is turning, there's a 
fair chance that the high-blower relay 
used on many cars is faulty. Inspect 
the area around the blower motor, 
and if there's a relay wired to it, check 
the connection. And look around for 
an inline fuse — ^wired to the relay — to 
inspect. It could be blown. 

Still have trouble seeing what's 
ahead on the road? Next time, don't 
forget your eyeglasses. IM 



Vjyte up Energized! 



Frustrated With 
Your Sleep? 

Do you toss and turn 
at ni^t? Can't seem to 
find a comfortable posi- 
tion? Does your back 
ache when you awake? 
These are signs that 
your mattress doesn't 
suppon you properly. 



Select Comfort's patented 
air cushion desim has no 
spring or coils that can 
create pressure points and 
uneven support. 




Also it keeps your 
spine in its natural 
alignment. And that 
lowers the tension 
in the surrounding 
muscles. So you can 
sleep comfortably 
in any position and 
wake feeling great. 




With Select Comfort, you each get 
exactly the firmness you nee£ 



Select Comfort 
contours to your body. 




Metal coil mattresses support 
only the firm parts of your 
body, creating pressure points, 
ana uneven spinal support. 

Sleep Better On Air 

A Sclea Comfort adjustable firmness 
mattress doesn't rely on springs or 
water. Air is bener 
because it gently 
contours to your 
body's shape. 




Call For More Information 

You owe it to yourself to learn more about this 
revolutionary way to a bener night's sleep. 

For FREE Video and Brochure, Call 

1-800-831-1211 

^ Ytsl Please rush me a ' 
FREE Video and Brochure. 

Nunc 



The Only 
Mattress with 
Push Button 
Firmness (Control. 



Address. 

Ci«y 

Zip 



. State . 



Phone 



SELECT COMFORT 

Mail to: Sclea G>mfort Coq>oration 

6105 Trenton LaneN., Minneapolis, MN 55442 

^^Sclctt Comfort Corp , 1995 Dcpt. 42 l^J 
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MOTORSPORTS 



SMfEET SPRING 

The Western Auto/PM team hits Its stride. 

BY AL PEARCE; PM Photos by Don Hunter 




board at 
Martinsville tells yie story 
for 1 1 4 laps of tre Hanes 
500. The Western Auto/ 
PM Monte Cyto eventually 
finished sec^d in the 
raln-delayefl race. 



• Darrell Waltrip's eyes light up and 
his pulse quickens as NASCAR ap- 
proaches the spring portion of its 
schedule. And why not? Over the 
years, he has eiyoyed great success at 
Darlington, South Carolina; Bristol, 
Tennessee; North Wilkesboro, North 
Carolina; and Martinsville, Virginia. 
His five victories at Darlington, 12 at 
Bristol, 10 at North Wilkesboro and 
11 at Martinsville account for 45% of 
his 84 career victories. In addition, 
Waltrip has 22 poles and a remark- 
able 49 top -5 finishes at those tracks. 

lYanSouth Financial 400 

Darlington Raceway is slick, narrow 
and unforgiving. One end turns 
abruptly and is steeply banked, whUe 
the other end's turn is more gradual 
and flatter. The pole-winner for its 
1950 opener was barely 82 mph. The 
pole for this year's TranSouth 400 was 
more than twice that — 171 mph. 

Darrell and the PM team qualified 
sixth, then had early race handling 
problems. The newly repaved asphalt 



surface was difficult to read and Wal- 
trip lost two laps before a much-needed 
chassis adjustment solved most of his 
problems. But any chance for victory 
ended, after 190 miles, when his Chev- 
rolet cut a tire and hit the Turn 3 wall. 
The team needed 48 laps to patch 



the damage. The PM No. 17 Chevrolet 
finished 21st, 54 laps behind winner 
Sterling Marlin and runner-up Dale 
Earnhardt. At the time, it was the 
fifth consecutive victory for Chevro- 
let's new Monte Carlo model. 

Food City 500 

Things went a whole bunch better at 
Bristol, a vicious little 
'/2-mile concrete bull- 
ring with 36° banked 
turns. Waltrip started 
12th on the 36-car grid, 
stayed near the front 
and finished third. 
"Overall, it was a great 
day," he said. "The car 
handled right, it cer- 
tainly ran well and the crew did a 
great job. We were good today and 
we're going to get better." 

Outside pole-sitter Jeff Gordon led 
199 of the 500 laps to beat the lead-lap 
top-5 cars of Rusty Wallace, Waltrip, 
Bobby Hamilton and Ricky Rudd. 

Ever the charger, Waltrip reeled in 
runner-up Wallace toward the end but 
came up several lengths short. "I did 
all I could and Rusty did all he could," 
Darrell noted after the race. "I was 
catching him, then got hung up in 
traffic. I wanted to be the second-best 
Chevrolet, but we had a real good day. 
Not as good as I would have liked, but 
okay. We'll be a lot better when we 
come back in August." 




Waltrip (with the help of the pit crew of 
the Western Auto/PM team) ran flawlessly 
at Bristol, working his way up through 
traffic — getting ready to reel In Terry 
Labonte and brother Michael — ^from 12th 
to third before the checicered flag fell. 
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First Union 400 

The team continued to show well at 
North Wilkesboro. Nestled in the 
foothills of the Blue Ridge Mountains, 
the track measures % mile and has 
low-banked turns. Cars run downhill 
into Turn 1 and uphill along the back- 
stretch into Turn 3. 

After qualifying 22nd, Waltrip ran 
a solid race, earning the Western 
Auto/PM Monte Carlo a lOth-place 
finish. After running well in the early 
stages, his Chevrolet began plowing 
toward the wall in the turns. With 
eventual winner Dale Earnhardt in 
fine form, it wasn't long before Wal- 
trip became an also-ran. 

"We got one set of tires that made 
it push," he explained. "I panicked, 
and when we fixed the push, it made 




Waltrip Is psyched up at tfw start of the 
First Union 400 at North UHlkesboro. 

the car loose. We were excellent, then 
got messed up. We hung in there 
pretty good most of the time." 

Hanes 500 

The team's best result through Round 
8 was at Martinsville, the tour's short- 
est and slowest track. Since it's barely 
a '/4-mile track with low banking, qual- 
ifjing speeds are in the low 90s, and 
race speeds, in the high 80s. 

Most of the teams dread 500 close- 
quarter laps at Martinsville. Waltrip 
is an exception — he welcomes the 
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track's physical and mental chal- 
lenges. More than speed and power, 
Martinsville races are won with fi- 
nesse and guile — and with strategy 
and midrace a4justments. 

All were factors in the Hanes 500. 
After preparing in summerlike weath- 
er, teams faced cold and damp condi- 
tions race-day morning. Crews quick- 
ly changed shocks and springs and 
adjusted carburetor-jetting because 
the air was cooler and heavier. 

Waltrip quickly moved from fourth 
to first when the race started 2'/2 
hours later. He led for 114 laps, and 



was second to eventual winner Rusty 
Wallace when rain forced a 2-hour 
8-minute delay after 183 laps. 

During the break, Waltrip and 
crew chief Pete Peterson agreed not 
to pit for tires and gas on the restart. 
They wanted to regain the lead when 
everyone else pitted, then ride that 
advantage to victory. It might have 
happened — if the 500 had ended 
shortly after halfway. 

Instead, the race went to lap 356 
and ended in near-darkness. By then, 
Waltrip had lost a lap with a green- 
flag pitstop, regained it and charged 
from ninth in the final 43 laps to reach 
fourth place at the checker. All told, 
the PM team led twice for 146 laps — 
more than it had led in the first seven 
races combined. 

"We had no idea it would go 356 
laps," Waltrip said. "We second- 
guessed NASCAR, thinking it might 
go to lap 251 or 275 and call it. We 
would have been in the catbird seat if 
they had. We gambled and lost, but I 
don't feel bad because you can't win if 
you don't try. I would have won if it 
had gone all the way." 

Overall, it was a very sweet spring. 
The Western Auto/PM team had 
three of its four top- 10s and both of its 
top-5s in April. After being 30th in 
points after Round 5, the team stood 
16th after Round 8. M 
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Mind Power Breaicthrough! 

Plug Your Mind into the Amazing Learning Machine " To Boost Mental Powers, 
Program Your Mind for Success & Launch Fantastic Mind Journeys. 
Plus Get $600 of Free Learning CDs! 




By Dane Spotts 

Absolutely mind 
blowing!!! I popped 
a French Learning 
CD info the Laming 
Machine '. Immedi- 
ately I was sucked 
into a deep, dream- 
like trance. Weird 
colors and patterns 
were created on the insides of my closed 
eyelids. While in this super-relaxed but 
hyper-aware state, the special Learning 
CD began unfolding its magic 
programming. 

A Vacation In 22 MinutM 

It was as if a movie were playing 
inside my head. I could see myself in 
France having lunch at the Eiffel Tower. 
The music, the sounds, even the 
fragrance of summer in Paris. A 
beautiful woman spoke to me. "Bonjour, 
mon ami," she said. In an almost 
unconscious way I began following the 
dialogue. The mental imagery was so 
intense 1 not only understood what was 
going on, it was like I was there. 

LMHning at Spaad 

The Learning Machine is more than 
virtual reaht)'. More than just a cool way 
to relax after a hard day at work. 
According to one college professor, "It 
may be the most powerful learning tool 
since the invention of the book." 

Here's why. When you do a Learning 
Machine session your mind is cut off 
from outside distractions. Your attention 
becomes focused inward as the powerful 
sensory stimulation (light-sound matrix) 
bombards your imagination. Ideas and 
mental images float in and out of your 
consciousness It feels like the best 



dream you've ever had. Then while in 
this highly euphoric mental space, the 
Learning CD opens your learning centers 
to peak receptivity and pours in new 
knowledge and skills. It's the ultimate 
mind trip. But it's not just for fun. 

Let's say you want to learn a foreign 
language, improve your reading and 
comprehension, or increase your math 
skills. Or just give your kids a powerful 
edge in school, learning many times 
faster than their peers. If s simple. 

You select a specially programmed 
Learning CD in the area you want to 
study. Plug it into any ordinary CD 
player. Then attach your Learning 
Machine digital headset into the 
headphone jack. Push play and a few 
moments later your mind is launched 
into a pre-programmed learning session. 
In a fun, almost effortless way, the 
Learning CD unfolds its program and 
literally forces you to learn. It's the most 
amazing thing you've ever experienced. 

Spaak FMnch, Spanish, 
Qcnnan ft Kalian 

Learning foreign languages, or 
anything for that matter, at rocket speed 
can be very empowering. And I'm going 
to include a ton of valuable Learning CD 
software with your Learning Machine so 
you can get immediate results from this 
new technologv. 

You'll receive 4 introductory language 
courses — French, Spanish, German, and 
Italian. Plus a Super Vocabulary course, 
a Super Memory course, and a Super 
Speed Reading course. And for your 
kids, a SuperPhonics" reading program. 
Over $200 worth of Learning CDs make 
this the deal of the century. But 1 also 



Powerful n 
^ .|f stimulates 



Powerful new tcchnolo{;y 
stimulates your iniojtination to 
promote learning. (Please note: 
This is hot a \ ideo display.) 



Beyond virtu;il reality, the light sound matru bttmuLite^ your mind and opens your lewning centers. 
Lihe magic rt pour«> in new informatton. skills, mental progr.'imming. arKl launches your im^iginjtion. 



want to show off its other incredible 
mind expanding powers. 

10 Fantastic Miml Joumays 

So I'll include the 3-D Mind Sync- 
Library, with 10 mind launching 
programs on 3 CDs. Turn your Learning 
Machine into a meditation, self-hypnosis, 
and virtual fantasy computer. You'll get 
the following titles: Creativity Booster, 
Quick Energy, Stress Zapper, Mental Tune- 
IJp, Virtual Visualization, Imagination 
Stimulator, Learning Accelerator, Super 
Intuition, Lucid Dreaming, and Super Zen 
States 

A $150 value, this extensive collection 
is a super added bonus. But even more 
exciting is how it can be used for habit 
control, success conditioning, and 
eliminating self-sabotaging behavior. 



$600 Super CD Bonus Pak 

Hun*e<Js ot dollafs imomi o( valuabte Learning CD Utwancs xe 
bundled with >oui Icaiciing Machine'" to make this an inc'ediWe 
deal Here is lust a s^n^ple oMht mindtegglirf liefietils of your 
leamme CDs thai mil tw t)oi^lcd FREE a» part of this special inUoduclot> 

offt-' 

Tht Teschtt" ($59 ValiM) btafi up demonstration CO wll lake you on a 
journey din] piep your ima *ith all the incredible things you can do wiDi 
your Learning Machine. 

4ceMiM M«M«W Lii|^«i lMmi«~ lAoiy ($200 Vriw) 

A mtioduclory courses teach you basic French, Geimjn Spjnish. and 
Italian using the same course materials taught to international diplomats. 
M MM ^™ Uknqr (tlSO VHm) 10 mind journeys: Ciealivrty 
Soosler. Quick Energy Stress Zapper. Mental Tune^Up. Virtual Visual- 
nation. Imagination Stimulator. Learning Accelerator. Super Intuition. Lucrd 
Dreaming, ana Super ien Stales Launch your mind into lanlastic mind 
jouneys from deep meditation to e>treme alertness. 
twiiMhi f fng u mmiit lawy ($180 Vilw) 18 programs on 3 
Learning CDs program success behaviors nto your subconscious. Titles: 
BuiUifv Self fsleem. Ummate feat i Amtety. Proiectng a Winner s 
image. Amactmg Love AeMionsAips. Healtfi i Heahr^ Expandu^ Psvctnc 
Potrers. Attracting Ptospentt i Wealth. Time Management I Oiganualion 
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ig. /ncre.)>c Focus 
Eiprcise MtKivjtiwi, 
(^uit Sinokaigtilo*. 

Super Speed LeamlniT' Begimer t Pah IS59 Value) 4 accelerated 

' "lory. Super 
..lU learning skills 

yuu II use :ur l<Ttf . , 



Oll^/rUnn Ail Ri^» RvBvrvvd L««mirig U^nim Led" 
Supn Spavd Uarmnc. Trsftic«ndtnial Mind ft nlOtO(r■(>^■ 



Plus $1,000 Worth of Coupons for More Software 

included in your kil art coupons lu( MQilmnM Lcatmng, CO procrAms such i%, Jjpjtncw The Phot» 
Craphtc MMd Series, and TiiUtscendentM Mind Senes Plus into on futud- pro^rjim^ tncluding: ESi 
Chinese, and Ruuian. fantastic io«imey» that launch your conscteusnrst miu mciMiibic new worlds. 
The Time Tiavelef Series Wortd History. Science A Sp«ca World s Cre.itvst Mmd Sinrs Sludf Hdbils 
Discs S«H Esteem For Kids ChiMren't Classic Uterjturv Scnes Corporjile Training Procram^ and more 
Future rtiuMt media titles include lh« Cuil War tenes C^crtthing I E«ri Wjnleil To Know, plus eilsltnii 
CO ROM software conveftv4 into Lcarninc M.Khine fofmjis 



'r«ci<v« Ldrtguast Laamtnf. irKwrMind Proffammmf. 



ieoar Motivatioii UirMV 

Let's say you want to transform a 
loser mind-set into a winning one. Or 
you'd like to quit smoking or lose weight 
Pop in an InnerMind'" Programming 
Disc. The sensory stimulation matrix 
opens a window into your unconscious 
mind. Then by infusing your "inner 
mind" with positive programming, you 
can rescript negative, self-defeating 
attitudes. I'm including an awesome 18- 
title InnerMind Programming Library 
From success conditioning to weight 
control this is another SI 50 value. 

3(M>ayRisi( Free Trial 

Plus in addition to the Language 
Learning Library, the SuperPhonics, 
Super Speed Reading, Super Memory, 
and Super Vocabulary progranu, the 3-D 
Mind Sync Library, and the InnerMind 
Programming Library (a $600 combined 
value), I'm including coupons worth a 
thousand dollars. These coupons are for 
hundreds of future Learning CD appUca- 
tions, including software that links your 
mind directly to a multi-media 
computer. If s something you absolutely 
must experience. 

Try the Learning Machine for 30 daw 
risk free. Take your mind on an 
incredible journey. If for any reason 
you're not totally blown away by the 
experience, send your kit back to me for 
a full refund. 

To order, credit card holders call toll 
free. Or send your check or money order 
for $299.95 plus $16 shipping & handling 
to the address below (Item «4501). Please 
alloiv 2-3 weeks for deltvery. 

RM FASTEST SOtVKC CMl TOU ma 

1-800-925-3263 

ZYGON 

18368 Redimmd Way, Redmond. WA 98052 
Fax Oidtn Id UOU 8«2-14M 
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LONG-TERM TEST CARS (Continued from page 57) 



Oldsmobile Aurora 

The Aurora has to be one of the finest 
driving cars GM has ever produced. 
Even those of us who have spent lots 
of seat time in our long-term Aurora 
still come out of the car raving about 
its fabulous ride, handling and strong 
over-the-road character. This is a car 
BMW owners should drive before 
quoting the copywriters about that 
'^litimate driving machine" stuff. The 
stout 250-hp V8 engine just loves to 

TEST SUMMARY: OLDSMOBILE AURORA 

Report numtK-r: .'i 
TotaJ miles driven: 15,670 
Miles dr!>-en since last report: 8674 
I Avera^ fuel eronomv': 19.0 mpg 
Wont observed fuel economy: 14.9 mpg 
Best obeen-ed fuel economy: 26.0 mpg 
Muntcnance./repair costs: 6000-mile 
6enric«. $67.43 

run, and the car feels locked to the 
road at speed. Six degrees of positive 
caster buUt into the front end see to it. 

We loaned the car to our sister pub- 
lication, CarSmart, for three weeks 
to use in a feature article titled "Mem- 
phis To Mobile." During that stretch, 
the car blasted around the South for 
more than 5000 miles of punishingly 
hard driving. The car then returned 
for more general and commuter duty 
in and around the New York City 
area. It has been cutting a keen swath 
along the New Jersey Turnpike since 
then — and impressing us with an 
18.99-mpg rating. 

Before the car left for Southern 
climes, we had a by-the-book service 
performed, and the right-rear electric 
window was repaired under warranty. 
Since then, the car has developed a 
wind leak around the driver's window. 

At 13,990 miles, the dashboard mes- 
sage center began to plead CHANGE 
OIL NOW. We will. Soon. —J.O. 

Chevrolet Lumina LS 

Funny thing about our Lumina. Just 
after our last report, we were bring- 
ing the car to our dealer, though it had 
less than 4000 miles on it. The dohc 
V6 was idling roughly, to the point of 
stalling more than a few times — in 
rush-hour traffic — and the brake pedal 
felt as though there was a semi-ripe 
cantaloupe between it and the calipers. 

TEST SUMMARY: CHEVROLET LUMINA LS 

Report number 3 
Total miles driven: 10,075 
Miles driven since last report: 3947 
Average fuel economy: 20.2 mpg 
Worst obsen'ed fuel economy: 14.7 mpg 
Best ob8er>°e<i fuel economy: 24.3 mpg 
Maintenance/repair costs: 7500-mile 
service, $87.35 

Well, after spending the better part 
of a week at the dealership, our Lumina 
returned to us. The brake pedal feels 
firmer, the 24-valve V6 hums rather 
than lopes off stride, and there's a CD 



player in the dash where the cassette 
player used to be. However, the repair 
order shows that the technicians found 
nothing wrong with the engine or the 
brakes! Oh, but the car was down bet- 
ter than a quart of oil when returned. 

The ttom line here is that while 
the dealership experience may have 
been less than we — and the folks at 
Chevrolet — would have hoped, our 
Lumina is now just hauling. Those on 
the staff who didn't like the lumbar of 
the front seats still don't. Those who 
like all that firmness in the small of 
the back still appreciate the support. 
The brakes slow and stop the car 
when asked. Best of all, the sweet 
chassis continues to work superbly, 
straightening out the curves and al- 
lowing our black sedan to unceremo- 
niously suck the doors off unsuspect- 
ing cars of fancier breeding with more 
digits after their dollar signs. — D. C. 

GMC Sonoma SLS 

With 16,138 on the Sonoma's odome- 
ter, we finally made it over to Martin 
GMC Truck in West Los Angeles for 
the truck's 12,500-mile service. Be- 
cause of our tardiness, Pete, our ser- 
vice rep at Martin, recommended that 
we also have the transmission ser- 
viced, which is part of the 15,000-mile 
scheduled maintenance. We asked 
them to fix the only problem with the 
truck to date — a squeak in the right 
rear of the passenger cabin. 

TEST SUMMARY: GMC SONOMA SU 

Report number. 3 
Total miles driven: 18,374 
Miles driven since last report: 5741 
Average fuel economy: 20.2 mpg 
Worst observed fuel economy: 15.0 mpg 
Best observed fuel economy: 23.6 mpg 
Maintenance/repair costs: 12,500-mile 
maintenance, $220.39 

When we picked up the truck that 
afternoon, they had fixed the squeak — 
a loose right-rear stereo speaker was 
to blame — but whoever fixed it failed 
to retighten the plastic panel that cov- 
ers the speaker and makes up the 
rear seat — now it squeaks. We're go- 
ing to have the panel tightened at the 
next scheduled maintenance. 

On top of that, we were handed a 
bill for $220.39! On a $17,000 truck, we 
think $220 is steep for a routine ser- 
vice that included the replacement of 
the transmission oil, filter and gasket, 
a chassis lube, an engine-oil-and-filter 
change, a diagnostic inspection and 
the rotation and balancing of four 
wheels and tires. The same service on 
a $55,000 Lexus LS 400 costs $280. 
More importantly, similar service on a 
Ford Ranger pickup runs $130. 

It's a shame our dealer hasn't proven 
as solid as the vehicle. The Sonoma 
defines "bulletproof." Everything 
about it still feels brand new. — S.O. 



Dodge Ram 1 500 
Laramie SLT 

Sometimes there's no substitute for a 
full-size pickup truck — like when 
you're moving to a new home. Pile it 
higher and deeper, and lash more on 
top. The Ram carried more than I was 
willing to load and unload in one day, 
and it doesn't get tired. What it does 
get is 16 mpg — amazing for a truck 
with so much bulk and power. We've 
been commuting into Manhattan with 
it, and it's nearly perfect. With plenty 
of suspension to soak up potholes and 
lots of scoot to play chicken with taxis, 
the Ram's high seating position gives 
you a panoramic view of the congestion. 

The truck has been back to the 
dealer for its 7500 -mile service, and 
the dealer replaced the upholstery on 
the driver's seat under warranty. 

TEST SUMMARY: DODGE RAM 
1500 LARAMIE SLT 

Report number: 4 
Total miles driven: 10,518 
Miles driven since last report: 1816 
Average fuel economy: 17.5 mpg 
Worst observed fuel economy: 11.5 mpg 
Best observed fuel economy: 19.2 mpg 
Maintenance/repair costs: 7500-mile 
service, $124.75 



(A small seam near the hinge had 
opened up, easily sewed at any trim 
shop. But the deder elected to replace 
the entire cover.) Now, as we begin to 
gird ourselves for the beginning of the 
spring landscaping season here in the 
Northeast, the big blue truck is facing 
a line of editors, all ready to start 
hauling every manner of natural 
growing thing. Unfortunately, they'll 
have to hurry — as we write this, our 
test of the Ram is drawing to a close. 
It's pretty hard to believe that we've 
hauled ourselves and other stuff 
around in it for a year already. We're 
all going to miss this truck when it 
leaves the fleet. You see, besides all 
the utility and fun we've gotten out of 
it, we've had no other problems. 

— Mike Allen 

Hyundai Sonata GLS 

In the old days, they would call this car 
loaded. Add up the spiffy stuff like the 
AM/FM/cassette/CD playing out of a 
10-speaker system, dual airbags, a/c, 
automatic overdrive transmission — 
and that's just to start. The point is 
that you get all this in a tidy compact 
package for well under the average 
selling price for a new car, which is 
$20,000-plus. Our Hyundai Sonata 
GLS test car is less than $17,500. 

For first-time drivers, the Sonata 
is one of the easiest cars to step in 
and drive. Seats, while not plush, 
are slightly form-fitting. The trans- 
mission shifter falls close at hand, 
the steering wheel adjusts to fit 
your sightlines, and radio and heater 
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NOW AVAILABLE! 



Editorial Indexes 
from 1976 to 1994 




Are you searching 
for a particular Popular 
Mechanics article? 
Let our yearly indexes make 
it easier to find. Every article 
published in the magazine is 
referenced here — 
automotive, boating, 
electronics, home improve- 
ment, outdoors, photo- 
graphy, science and more. 
Thousands of entries 
cross-referenced. 
All years available from 1976 
on. Price for each index is 
$4.95, plus $1.95 for postage 
and handling. Order by year. 



Please send the following indexes: 

□ 1976 QISSI □1986 □1991 

□ 1977 □1982 ^1987 ^1992 

□ 1978 ^1983 □1988 ^1993 

□ 1979 □1984 ^1989 ^1994 

□ 1980 ^1985 ^1990 
Send to: 

Popular Mechanics 

Reader Information Services Department 
224 West 57tn Street 
New York, NY 10019 

Name 
Address 

State Zip 

(Please make check or money order 
payable to Popular Mectiamcs.) 



LONG-TERM TEST CARS 



controls are easy to read and reach 
from both driver and passenger sides. 

We're continually surprised by the 
response of the Sonata's V6 engine. 
At most driving speeds, it purrs with 
contentment. Tromp on the accelera- 
tor and you get a strong surge of pow- 
er that's unusual in a small sedan. 

But there are some rough edges. 
Want a jolting experience? Just shift 
the transmission into DRIVE while the 
car is barely rolling backward — like 
when you back out of the driveway. 
You'll feel a solid jerk that pulls 
you forward without any cushion in 
the transmission shift. Mother is an 
annoying engine hesitation — for only 
an instant — that occurs shortly after 
the cold engine is started. 

There are also some teething prob- 
lems. Taking the car in for its 7500- 
mile maintenance, we had the dealer- 
ship check into various trouble spots. 
And though they were repaired under 
warranty, the engine ended up with a 
new oU pump and cam-timing tension- 
er. Both front-brake rotors were out 
of round and had to be replaced. 



rar summary: hvunoai sonata ou 

Report number: 3 
Total miles driven: 12;>60 
Miles driven since lust report: 4001 
Averafte fuel economy: 22.1 mpg 
Worst obtien ed fuel economy : 16.9 mpg 
Best observed fuel economy: 32.3 mpg 
Maintenance/repair touts: 7i)00-miie 
sendee, $148.46 



So, you have to look at the Sonata 
in two ways. For its size, price and 
equipment, this is one heck of a deal. 
However, our Sonata has had more 
than its share of problems in 12,200 
miles of city and highway driving. 

As we begin the second half of our 
first driving year, the Sonata remains 
wonderfully equipped, perky and fun 
to drive — it scooted more than 30 
miles for each gallon of no-lead during 
its trip from New York to Detroit. 
Now that the bugs have been worked 
out — painlessly and under warranty 
by Hyundai — we're looking forward 
to many more miles of luxury and eco- 
nomical fun. We think that's just what 
we'll get, too. — Jim Dunne 

Pfymouth Neon 
HIghllne 

Everyone who drives this car uses the 
same word to describe its character: 
zippy. "It's a zippy car." "The Neon 
zips around traffic." "This is one zippy 
ride." Driving the Neon makes you 
feel like driving zippy, too. You find 
yourself pushing it around, diving for 
holes in traffic you normally wouldn't 
even consider and, in general, giving 
the car a real workout. 

The Neon seems to thrive on it. In 
fact, since our last report, our long- 
term Neon has been getting its wish. 



For the past three months, it has be- 
come our around-town beater — mean- 
ing traffic-snarled New York City. 
Manhattan, to be exact. As such, 
we've added only about 1500 miles to 



TEST SUMMARY: PLYMOUTH 
NEON HIGHUNE 

Report number: 3 

Total miles driven: 10.195 

Miles driven since last report: 1746 

Averaj;e fuel economy: 27.3 mpg 

Worst observed fuel economy: 22.2 mpg 

Best observed fuel economy: 36h5 mpg 

Maintenance/repair costs: none 



the Neon's odometer — most Manhat- 
tan trips consist of a-few-blocks-and- 
stop, a-few-blocks-and-stop, etc. You 
don't roll up the miles like you do 
pounding dowTi interstates at 75 mph. 
But make no mistake. Stop-and-go 
driving in an environment like New- 
York City is definitely severe duty. 

All this, not to mention potholes the 
size of small Moon craters, missing 
manhole covers, Con Edison con- 
struction sites, ancient Belgian-block 
street surfaces and homeless people 
who punch your fender if you don't 
give them a dollar. The hazards of city 
life are many for a Plymouth Neon, 
and our zippy test car soldiers on, 
thumbing its nose at it all. — J.O. 

Mazda Millenia S 

We returned our Millenia S to Mazda 
with nearly 20,000 miles on the odo — 
and with some mixed feelings. We 
loved the sleek exterior, but the inte- 
rior ergonomics are too offbeat. We 
appreciated the smooth ride and han- 
dling, but the susp)ension was soft. 

We reveled in the way the steering 
wheel automatically adjusted itself 
out of the way when the engine was 
turned off. And the driver's seat of- 
fered one of the most comfortable po- 



test SUMMARY: MAZDA MHJJENIA S 

Report number: 4 

Total miles driven: 19,556 

Miles driven since last report: 5805 

Average fuel economy: 21J< mpg 

Worst observed fuel economy: 18.1 mpg 

Best observ ed fuel economy: 23.9 mpg 

.Maintenance/repair costs: none 



sitions we've experienced in a long 
time. Yet the controls for the stereo 
system and a/c were annoying and 
cumbersome. We enjoyed more than 
enough head- and legroom in the cab- 
in, but the automatic climate control 
needed constant adjustments. The 6- 
disc, trunk-mounted CD changer was 
a luxury, but its location and the small 
trunklid opening interfered with 
bulky items that required awkward 
maneuvering to fit them inside. 

All in all, the Millenia has its own 
distinctive design and some really 
nice touches. If Mazda can w'ork out 
the kinks, it offers a truly unusual 
alternative. — Deborah Frank 
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500 miles from nowhere, 
it1l give you a cold drink 
or a warm burger. . . 

NASA space flights inspired this portable fridge that 
outperforms conventional fridges, replaces the ice chest 
and alternates as a food warmer. 




By Charles Anton 

ecognize the ice cooler in this picture? 
Surprisingly enough, there isn't one. 
, What you see instead is a Koolatron, 
an invention that replaces the traditional ice 
cooler, and its many limitations, with a tech- 
nology even more sophisticated than your 
home fridge. And far better suited to travel. 

Whaf s more, the innocent looking box be- 
fore you is not only a refrigerator, it's also a 
food warmer. 



NASA inspired por- 
tabl* refrigerator. 

Because of space trav- 
el's tough demands, 
scientists had to find 
something more de- 
pendable and less 
bulky than traditional 
refrigeration coils and 
compressors. Their re- 
search led them to dis- 
cover a miraculous 
solid state component 
called the thermo-elec- 
tric module. 

Aside from a small 
fan, this electronic 
fridge has no moving 
parts to wear out or 
break down. It's not 
affected by tilting, jar- 
ring or vibration (situ- 
ations that cause home 
fridges to fail). The 
governing module, no 
bigger than a match- 
book, actiially deUvers 
the cooling power of a 
10 pound block of ice. 

From satellites to station wagons. 

Thermo-electric temperature control has now 
been proven with more than 25 years of use in 
some of the most rigorous space and labora- 
tory applications. And Koolatron is the first 
manufacturer to make this technology avail- 
able to families, fishermen, boaters, campers 
and hunters- in fact anyone on the move. 

Home refrigeration has come a long way 
siiKe the days of the ice box cind the block of 
ice. But when we travel, we go back to the 
sloppy ice cooler witti its soggy and sometimes 



The refrigerator from outer s pa c e. 

The secret of the Koolatron Cooler/Warmer 
is a miniature thermo-electric module that 
effectively replaces bulky piping coib, loud 
motors and compressors used in comxn- 
tional refrigeration units. In the cool 
mode, the Koolatron reduces the outside 
temperature by 40 degrees F. At the 
switch cfa plug, it becomes a food warmer, 
going up to 125 degrees. 




spoiled food. No more! Now 
for the price of a good cool- 
er and one or two seasons 
of buying ice, (or about five 
family restaurant meals), all the 
advantages of home cooling are available for 
you electronically and conveniently. 

Think about your last trip. You just got 
away nicely on your long-awaited vacation. 

You're cruising com- 
fortably in your car 
along a busy interstate 
with only a few rest 
stops or restaurants. 
You guessed it... the 
kids want to stop for a 
snack. But your Kool- 
atron is stocked with 
fruit, sandwiches, cold 
drinks, fried chicken. . . 
fresh and cold. Every- 
body helps themselves 
and you have saved 
valuable vacation time 
and another expensive 
restaurant bill. 

Hot or COM. With the 
switch of a plug, the 
Koolatron becomes a 
food warmer for a 
casserole, burger or 
baby's bottle. It can go 
up to 125 degrees. 

And because there 
are no temperamental 
compressors or gasses, 
the Koolatron works 
perfectly under all 
circumstances, even 
upside down. Empty, the large model weighs 
only 12 pounds and the smaller one weighs 
just seven. Full, the large model holds up to 
40 12-oz. cans and the smaller one holds six. 

Just load It up and plug tt In. On motor 
trips, plug your Koolatron into your cigarette 
lighter; it will use less power than a tail light. 
If you decide to carry it to a picnic place or a 
fishing hole, the Koolatron will hold its cool- 
ing capacity for 24 hours. If you leave it 
plugged into your battery with the engine off, 
it consumes only three amps of power. 





Limited time 

offer. Because Comtrad is bringing this offer 
to you directly, you save the cost of middle- 
men and retail mark-ups. For a limited time 
only, you can get this advanced, portable 
Koolatron refrigera- 
tor at the introduc- 
tory price of $99. 
Call today to take 
advantage of this 
special promotional 
pricing. Most orders 
are processed with- 
in 72 hours. 
Try It risk free. 
We guarantee your 
satisfaction with 
any product from 
Comtrad Industries. 
With the Koolah-on 
you get our com- 
plete "No (Questions 
Asked" 30 day 
money-back guar- 
antee. Plus you get 
a full one year manufacturer's limited warran- 
ty. If you are not satisfied for any reason, just 
return the product for a complete refund. 

Koolatron (P24A) holds 30 quarts $99 $16 S&H 

Koolatron (P9) holds 7 quarts $79 $8 SSH 

Optional AC Adapter (AC 10) $49 $6 S&m 

Please mention promotional ctxle025-PO-54ll. 
For fastest service call toll-free 24 hours a day 

800-704-1210 



To order by mail send check or money order for the 
total amount including S&H (VA residents add 4.5°o 
sales tax). Or charge it to your credit card by en- 
closing your account numt>er and expiration date. 



The ivrsalilf Koolatron is aivil- 
aUf m Iw sizrs Thf P2iA holds 
Mlqunrtf and Ihr imallrr P9 holdi 
se-.vn quarii An optional AC 
adaptor lets you use them in your 
rec rtvm. patio or motel room. 
Vtey p/uy into any regular outlet. 



INDUSTRIES 

2820 Waterford Laka Drive Suit* 106 
Midlottilan, Virginia 23113 



aional 



PM Buyer's Guide 

For advertising rates please call or write: Barbara Jones, Mail Order Manager, 224 W. 57th Street, New York, NY 1001 
Phone: 1 -800-669-1 251 or 21 2-649-31 36; Fax: 21 2-586-5562 



HELICOPTER 

Super-eaty, low-coit construction! 



World's 
Tiniest 



TTvj any fn*fve* 'V-! like tne 
tug onn yrt a the imnllcit »rtd 

rvrr developed I 
• CarrtM on* p«nQn • Con b* 
itor*d onywtwr* • PouMTMl bv 
Co-Kgt •ngto— » Uc««— tr— 



Compivt* 0-1 Plans: 
Only $24." 

(Add SJ pott FonliM add S6l 

m" Yov Ofoet iKiuois A 
HtiKorrtt tfft»*MtNrtt toot i 

looly: tip 




Order from VOKT£CH, l>^t, SBC 24-HOVn OU>BMUS£: \ 
PO »0x Sn-P • FoIWon. MP 21047 



1-410583-6366 



MAKE ^90/HOUR 
'2i:'.'.--> $AVE 





V Mil HROkLN. 
SCRATl (III) OB ( R*( Kf n 
«IMMHI£UM k PWn blASS 



Our Hi-TKh OptiklMr sytt*ml 
repairs most glass brMks in ' 
Mcondt without removal at 
3500'. profit Easy to laam 
Low Investment 



CALL NOW • TOLL FREE 800-695-6224 
I NVS/OPTIKLEER OEPT PM 

% PO.aOX tots. LYNN, MA 01*0«-2S3S (t17)SM-t2]4 



Cable TV DeSCramblerS conveners & Accessories 



For the amount of money you spend each year on 

cable rental, you could own your equipment. 

Yoi Now Have A Choice... 

save money by purchasing your cable equipment. AccesS 
all premium and basic channels. We offer the lowest 
prices on all major brand names including Zenith. Jenrold, 
Scientific Atlanta, Tocom, and Pioneer. FREE 30 day 
trial period and 1 year warranty. So, if you are tired 
of the rising cost of cable TV... 

800/334"8475 catalog today 

MasterCard • VISA • AMx • COD Add-QH Cable Company 



y. $489 12 X 20 X 8 



30 Day 

IMSTANT GARAGES Money Back 
QQYEftilm ALL WEATHER SHELTERS guarantee! 




2year 

RANTY 



PROnCT BOATSI 



$ ^ C)C3gov'i and InduMrul Conlricis, Sindblstting. C»mp 

# <^ oi Tempor»rv Shelwt. Wslkways. Hoi Tubl. and 
Morel HEAVY DUTY Galvanized Sieel Frame Durable Oupont* Cover 
with Zipper Door Sues available >rom S' lo 60 Wide, up lo 30 High. 
Any Length WilhatandJ Rain. High Windi. Sun, Sap & Heavy Snow 
Aaaemblea and Anchota Oukkly k Eaeily No Property tax or permit 
required Survived Hurricane Andrew' Canadian Weather Tested' 
COVERS LAST UP TO 20 YEARS WE SHIP TO YOUR DOOR 




GREENHOUSES! 



DEALERS AND EXPORTERS WELCOME CALL NOW Toll Free 1 800 932 9344 ^ u, 

tuKi 4 r * _ (203) 781 -oOOU r-\j£ 

Wdked cONOuii FAX« (203l 781-8005 



Q HOP - TAS ir 



The Original Home Machine Shop 
Designed In USA bv ShopUak 




1-800-343-5775 



a v«<Mn« to Chooee 
(Mguawy baalcnee 

3 Axia Power 
Feed A v dUM 

12 Monti 
We rtarty 

m 10O^• Parts 
All Iboing 



FHEE BROCHURE 



DEMAND THE BEST 



8HOPTASK P O BOX 186 ABERDEEN WA 98520 

SINCE 1991 , 



GO ANYWHERE! 



max 

6 WHEEL 
DRIVE ATV 

AMPHIBIOUS 2 and 4 
passenger models 

No Money Pom. As Low As $120/month. 




Recreatives Industries, Inc. 
60 Depot Street, Buffalo. New York 14206 

Call Toil-Free 1-800-255-2511 

(From anywhere in the U S. or Canada) 
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What Is He Doing? 



He's making a 
concrete flower pot... 
and so can YOUl 

Make and sell your own 
ornamental concrete items. 
Order your book atx>ut 425 
aluminum molds, prices and Rnnb 
production trade secrets from the BOOK #* 
world s largest mold manufacturer Only ^ lU 



CONCRETE MACHINERY CO.. INC. 



PO Box A99. Hickory, NC 28603 




CABLE TV 

DESCRAMBLERS 

Best Prices in the U S A ' We Will Beat Any Price 



Jcrrold. Scientific Atlanta. Panasonic 
Pioneer Green, FTB3. SA3, Supcr-Pio ^ 
Jerrold Impulse & Starcom series (Stealth) 
Sci. Atlanto inc 8536>. 8580. Drop field (M80) 
FAST SHIPMENTS FREE CATALOG 
30 DAY IVIONEY BACK GUARANTEE 

1-800-818-9688 r.vr o sest^ 
U.S. Cable TV, inc.. Dept.: KPM075 

4)00 N Povverline Rd BIdg f 4 Pomparvo Beach 



fJJP^ Hovering Trifnmer 

SiBa Only $369.95! 

• Floats on Mir, NO wh»»lsl 

• Quick and aaay to usa. 

• Trims far battar and mora 
pracisaly than othar hand 
held trimmars. 

a Graat for awkward araas. 

PRECISION Small Engina Co. 

305-969-8550 





TELEPMONE LISTENING DEVICE 



fton* Ztmm M IMMtn «mt CMMOt or ap« 
MM •< caMiaruMA Sm 

lew. in. pA0nt 4 up 




$19.95 



EACH », (»K 



Sup«r PowertuI 
FM TRANSMITTER 

IMni iP« "wt oomfKi oWi*' MiniflWl 
T*«nffn4l up 10 « m« to anf Fy >«M EjtY <0 
Aftwm«a U HQ ■ 9V Mory (nol rta ) 



II 



t M VIMM OHM HOMC IMOm 




Vf37 Iks. 
tftknstl! 



Howtomdld 
\ •*■* /« HeUcop—rl 
ftU wmt Toua OAS 
I* WiM Val«fl 




WIndspIn • PO Box 14S-F 
Long Gf»«n, MP ilW? 




Want to start a lucrative home based busirwss'' 
I Work lor yourself! Have more tree time! | 
I No ceiling on income' Low inveslnient! , 
I AUBREY GROUP. 80x 1178 I 

j^Spnng^ 77383^1 178 •Teteprwne_( 713) 994- 1 444j 



MX S BICYCLE ENGINE 
•IVua mririlion uno dtptnJabtt 

U^lt wtti^fal 'ISO milcVKAUcn 
• Easy >o rpmtr • CUU or write Cor 
baebndmic 

Fin Ftafi DlJtrlbuIlnt 
TOl riM Forut RowJ 
Pnacola, FL ilSli 
<WM)«41-20M 




PUSH & GO 

rar AU AttM 

■M»«» fmimtttie /2M* Tiro 

tndkM Dmwm Fcr Eary Suroft 
Hk^J^ Omiy 30 U>t 
jm^i CjKit £n(iM 




Celebrate July 4th & All Events 

CARBIDE CANNON 

BIG BANG! ^ $119.95 

Manmotti Canncxis shooi 
widi tcnrlOc B.VNG! Havr 
a b&ng-up time m s|xcia] 
evenli. Uses powdered 
c«rt>ide ammo. Hundreds 
of shots for few cents. All mettl consiniction with large, 
rugged cast-iron wheels. Machined brass mechanum for easy 
loading and finng Authentic turn -of -century design Hand- 
some decor when not in use Made in t'SA (o last a lifetime 
Available in 3 t^uc^. V ' cannon. S49^ pustpakl; 17" Lwnon. 
S893S poctpttld; 25" cannon (shown here) with rapid firing artd 
automatic loading. $119.95 postpaid. The larger (he cannon 
the louder the bang* Carbide ammo, about 100 sboU, $6i>0; 
3 packs for SlSiW. SerKl check, rrxiney order or call. Visa. 
MastcfCard accepted by mail or phone. Give card number A 
expiration Money-back guarantee Send for FREE CATALOG! 
TWCcnwtotaCo^lacDfptPM. POBin40S.Bcihkhan,PA U01« 

Call l-800-987-BANG(2264)** 




Call or Write for full color literature 
showing tools for making 
Ornamental Iron 




£^11 DIP QWWmWWJSM 



Manufacturer of Compact Melalworkuig 

Tools You Can't Buy Just Anywhere 

605 South Adams St. (307) 745-5999 
LaranDie, WY 82070 FAX (307) 742-5999 



CABLE TV BLOWOUT 



mww 

Nova VISION & Millennium^ 

Revolutionary new universal one-piece converters and 
descramblers. Fully activates all Jerrold, Scientific 
Atlanta, and Pioneer systems except baseband. 
Options include: 

• Picture in Picture 

• Simulianeous watch/record 

• Channel ID 

• Volume/Mute 

• Parental control 



• On-screen display 

• Stereo 

• Last channel recall 

• Favorite channel 

• Ch 3/4 switch 



"The Originals" 

Jerrold* TvT & TnT 

4CT7VJITES ALL JCRROLD CXCCPT BASCSAHD 

SciEMinc Atlanta* M80 

ACnVATtS ALL SaENTlFK ATLANTA 
eXCePT BASCBANO 

NEWmPROVBDII! _ 

Pioneer* PIO-IIl® 



WORKS ALL PIONCER SYSTCtlS 



All Other Mo<Mi AvallaM* 
30 Day Ffm Trial • 1 Year Warranty 

Bast Daalar Pricaa Avallabia Anywharal 



Call for 
your 
FREE 
brochure 
today! 



MicroCom Inc. 
800-665-2002 

MMlcrCarri • VISA ■ AMX ■ COO 



THE BEST BUYS IN SPIRAL STAIRS! 



METAL, 



OAK 



VICTORIAN 




Other Diameters, Heights, and Welded Units available. Made in the U.S.A. 



Call or Write for Free Color Brochure: 

Toll Fr»e: 800-523-7427 Ext. PM75, The Iron Shop 

D*pl Ba« 547, 400 Rod Rd , Broomall, PA 19008 



SAFE, EASY-TO-ASSEMBLE-KITS 

Metol KiK in stock lor immediole shipping or pick up' 
SHOWROOM/WAREHOUSE LOCATIONS IN: 



Broomall, PA 
Pomona, OA 
Sarasota, FL 
Houston, TX 
Chicago, IL 
Stamford, CT 



(6101 544-7100 
(909) 598-5766 
(813) 923-1479 
(713) 789 0648 
(708) 952 9010 
(203) 325-8466 



Specify- Metal 

Nome 

Address 



Oak 



VictoriQn_ 



_Slale 



MotfrCard • Viao • Ammx • Ofacovar 



^f-s^i*? s^aW"-''*''*"" THE IRON SHOP. 



POPULAR MECHANICS • JULY 1 995 



Ct.| '9^ aterial 




Discover the world s oldest and most re- 
warding hobby... model ship'building! 
Watch our 25-minute VHS video and learn 
the secrets ol building museum quality 
wooden ship models. You'll see the finest 
selection of authentic ship models- superti 
replicas you build yourself- close up and in 
incredible detail. Even if you've never built a 
nrKxlel before, you can create a magnificent 
keepsake to be treasured for many genera- 
tions. Send $5.00 for your video today! (Re- 
fundable with your first order.) Free with 
your video! 92 page color catalog of ship 
model kits and accessories. 

.mc Dept PM75 



P.O. Box 1000, Mt Pocono Industnal Park, 
Tobyhanna, PA 18466-1000 

Enck»ed IS $5 00, to be refunded with my first order 

Name: 

Address: 

City:_ 



State: 



Item No SSTgOOC 
.£ Model Eipo Inc 1993 




Storage • Shop • Office • Etc. 



Factory-Direct • Pre-Packaged 

STEEL-FRAME Buildings 
PRICE SLASH 

Limited Offer Save THOUSANDS 




t 100% 

Usable Space 
• Build it yourself & save 



You get: #1 Grade steel Frames & Endwalls; 
high-strength Sheeting, deluxe Trim package; 
simple, step-by- step Assemtjiy Directions! 

LIMITED-TIME BARGAINS (Ciitorothen) 

27 X 36' - Value $8,061 - NOW $4,134 
34 X 48' - Value $12,630 - NOW $6,468 
42 X 60' - Value $17,940 - NOW $9,198 
48 X 72' - Value $26,1 50 - NOW $13,398 

1-800-843-8275 

(FAX 612-544-1835) 

fff^iiiiiJiafoiMS' 



PM 



Cable TV Descramblers 



JERROLD, SCIENTIFIC ATLANTA, ZENITH, TOCOM. PIONEER. HAfVILIN, PANASONIC 



it One Year Warranty on all products IN WRITING I 
it Buy 2 save 10% on second unit. 
it Easy to install instructions wrm every order. 
it Friendly, courteous service. 



We Guarantee your complete satisfaction wjh a 
30-Day No-Risk Trial Period. 



^ yl 7914W.Dod 





«3l 


* i * 




* * * 




* J * 











7914 W. Dodge Rd. *334 
Omaha. NE 68114 




For a free catalog or to place an order call: 



CABLE TV IlZ 
DESCRAMBLERS 

LOWEST PRICES a;i4H"E^tf"E*xiU"^^ 



Please have MODtl used In yoji iit» nnm cti fng 

1.800-535-1843 ^Bi: 



computer erase 
bad credit free 



I 



jiN STANTLY ! 
I Add tent of yeer s of * ^_*'*^''"Vy I 

' -OVERNiGHr ii»Mn««ii ■a;<aa"»iaMfF=» 

I T «(, DMV (DUIj OaU(PM) 
■j. Fih.toi.. PJXBOK1SS74 



I 




Millions 
in unclaimed funds! 

Is any of it yours? 
How would you know? 
Send $9.95 for infornnatlon 
VAT Enterprises 
PO Box 1094 College Park, MD 20741 



4 WHEEL BIKE 

DRIVES LIKE A CAR! 

• Easy 10 Pedal • Fun 

• Comlorlable • Stable 

• Golt Bag-Cargo Carrier 

• 1 2 & 4 Sealer • Street Ld 
FieeLitefaiuie24hr 1 (615! "B22-2737 Exi 8681 

HnOWIJca UWMhfndersonville tn 3707s 




GO KARTS 



FUN KARTS • MlNIBmES 
ALL TERRAIN KARTS 
ENGINES • KITS • PARTS 



LARGEST SELECTION 
OSCOUNT 



H PAGE CATALOG U> 



KWKART WORLD 




PAINESVILLE OHIO *4077 



SINGERSl^'SSai 

Unlinutt!d. Low Cost Instjnttv Avjil.ibIc «Ml 
B<K:kc]roiii)dMuMrfroniOrigi>uJStan<ldn( nb^^K 
Rctoidings! Doc-> Evcr>1hi"q K.ir,iokc r^^^B*^ 
dcK-s Belief and gives vfHJthr ^^^^^^\ ^^^■f' 
TI<oiiipM>n Vocal Elimiiutoi " V^^^V k 

I Ki- Bmk hull- & CK-mo T.iix:.-*^^y ^ ^HPkfl 
LT Sound n.1.1 PM I ^^^K.^ 
7988 LTP,iiU,iv ^ / V ^BM. 

Ijlli.iMi.i OA K)058 mr r ^VT- 

24 Hour Demo Info Request UiK 1404)482-2485 -e«l •< 
When you Want Something Better Than Karaoke.' 



ALS jff, 



Concrcfe Dome HU l(S00)6e8^ 



MofKjIilhn ( (.ifiilrut Itjfy Int 
PO Bo* A7^M • My, TX 76651 

Build vouf own super sfroni; 
concrete Monolilhrt 
Domf As an otfiip, 
home, shifl, cabin, 
rentjj unif. anything' 
f ost Energv Eftineni 




in c»»^ ndB»i)» 

4M cBMWi«Aar«N« tt*o poo DMa0«« 
KewoAMfabie « awo* to V ^fmm 
MoMKVd *v«9« (v0ea otfd M SM 

I M9 T.cpw(V¥>e Vr««r. Ten* Houcs. Migrv USA 




i^upynghtod material 



1-800-729-1776 



You Can 
Drill Your Own 
Water Well! 




SUMMER CLEARANCE!" 




SAVE UP TO -tS'Vo 



ivtwy Dk^acl: UX 24 • 20 I 26 
hM II yMTMH IB 2S X M • 40 X 72 
TW Parfwf f tar «■ Ywv NWt Ul 

ouTooAT 800-888-4606 




_ Cable TV 

Descramblers 

Converters * Filters * Accessories 



3C or:, Fiee Tro^ fK^. 
uroeoKXte wmoiesoie pncesi 
Afladet3t»a«>enaBd»nnontv 
1 M9arW*3fiortvofio»p<oauct5( 



Free 
Catalog 



Credit Cards Weicomei 

1 -800-379-3976 



Prices starting 
f.,c,br~* as low as $991 



PLAZAC SALES INC. 



Oble TV Convcrlera Plus Panasonic. Scientific 
Adina. Jerrold, Pioneer and more. Professional 
Service. Good Prices. One Year Warranty - Ship 
CO.D. Any one implying theft of service will be 
declined salcL Sorry, no New Jeney sales. Dealers 

PIAZAC SALES INC 
1 -800-A W1RE-4 U 1 1 ■800-294-7348) 



ACCREDITED DEGREES 
MINISTERIAL LICENSE 
PROFESSIONAL DIPLOMAS 
■sychic • Hypnosis • Counseling • & More! 

Rush Name i Address To: 
U LC. • BOX 276265-PM • SACRAMENTO. CA 95827 



m3 



NOVELTY 

SKELETON KEY 

Amaze 
Your 
Friends 




V«M (M 3 SoMl Twition Keys. PrKis* Instructionf . t MOAE 



■ It to bt utM} tc dtmonitrition purpoMt onry' 
• OMfMndvFvl Rctvin). 2 <mMs D«><>«ry Togettr.i 



« Noa ONLT U.B . S2 SIH 10 S*k MarliHiiiK. 
_ « W. M «l M « uj A« NoJMK, Rockrillc Md 24MSO _ 



BEST DEALER PRICINGi 



CABLE DIRECT 



DESCRAIV1BLERS 
COIMVERTERS • FILTERS 



COP> HE\TAL TAPES WITH OtR 

VIDEO STABILIZERS 



Now you can tune-in lo yotjr lavonte 
caUt TV programm(f)g and 
SAVE $100'S ■ EVEN SIOOO'S 
or premium CALBE TV EQUIPMENT. 

FREE Cabig TV Catalog. 




f run WARRANTY 



IViaOERIV ELECTROMICSi 
1-800-906-6664 

2125 S 156TH CIRCLE- OMAHA NE 68130 ' 



POPUIAR MECHANICS* JULY 1995 



NU-TEK 

« ELECTRONICS 

Leading the wav to excellence 

DECLARE YOUR INDEPENDENCE 
PROM THE CABLE COMPANY | 
Cum your own cable TV equipment 




STARGATE 2001 
CONVERTER/ DESCRAMBLER 
COMBINATION SPECIAL 

• Freestanding Digital Descrambler 

• 83 Channel Capacity 

• Sleep Timer 

• Remote Controlled Favorite 
Channel, Last Channel Recall 

• 2 Gold Tipped Coaxial Cables 

• Coaxial Surge Protector 

OFrER EXPIRES ON JULY 31, 1998 

TAKE ADVANTAGE OF OUR 
4TH OF JULY SALE 
H ONLY 

$177,6 



1-800-228-7404 




ATTICA flRE OEPT 




RAFFLE - DON'T MISS GUT 
1995 FORD CAMPER VAN 

To be raflled off August 27. 1995 by the Attica 
Fire Dept at the Annual Car Show 

This blue and white Van is equipped with TV. 
VC.P (remote control). Refrigerator, Micro-wave. 
Sink. Toilet, AM/FM Cassette. Stove and many 
more luxunous features 

The Van was purchased from Colton Auto. 
Inc., North Tonawanda. NY 

Delivery of Van can be arranged should you win 
Winner has option of Van or $1 8.000 00 Cash 
The winner of last years Van was An Kowalski. 
Lackawanna. NY ticket #26302 

Send $10 00 check or money order for each 
book of 15 tickets. US funds only Make checks 
payable to the Attica Fire Dept and include your 
name, address and telephone number and tickets 
will be returned to you before the drawing. 

Send to: Attica Fire Dept. 

Vc G Brown 
47 West Mam Street 
Attica. NY 14011 

NYSGCID »5CM2-301 -04860 



Tap the Lifetime Supply 
of FREE Water in 
your own Backyard! 

This man is drilling a well in his own 

backyard for less than one third the 
cost of hiring a commercial well 
driller. Since 1962, thousands of 
happy gardeners and homeowners 
around the world have discovered the 
Hydra-Drlir" secret. They drilled 
their own wells and their gardens 
prove it! You can, too. Call or write us 
today and we'll send you a big, free 

package of 
information about 
drilling your own 
well with the 
Hydra-Drlir. 




Call Today for FREE 
Water Well Drilling 
Information Package 
1-800-333-7762 



(Ask lor Operator 7728) 



(ASK lor opsra 



7728 Anderson Road 
Opelika, AL 36802 

□ YESI S«nd me free INFORMATION PACKAGE, 
and the illustrated guide HOW TO Oau. YOUR OWN 
WATER IVELL 



Pnn Ninw 



r*rion« (lujst hav«] 



e IMSDMpRock 



Cci 



I I 



jterlal 



Train for exciting 
career opportunities! 



Gel on a last track to a new money-making 
career ICS can tram you al home for 
a better |ob in any of these last 
growing, good-paying fields' 
You can even get a *■ 
Specialized Associate 
Degree at home 

through ICS _ 

TnternationarCorrespondence SchooTs 

Dtft. AP8S6SS, 925 Oak Slifel. Scranlon. PA 18515 

1 Send tree tacts and color Brochuie on riow i can study ai now loi 
the career I have chosen No obligation Check One Box Only! 

ASJOCUTI M SPKIM.IZEO ASSOCIATE IN SPtCIAlUtO 

IMISMESSKGRamOGMMS TKHNOLOCT D(GRE£ mOGRAMS 
I □ Business Mmaoemenl C j CivJ Enflmeenng Tecfinoiogy 

I Q Aecountmg □ Mechanical Engineenno Itch 

'□Bus-Mgntl— finanaOpUofl □ Eleclncal Enginetrmg Tech 
!□ Bus Msmt —Marketing Option [j Indusinal Engineenng Tech 
I □ Applied Compuler Saence r. Electronics Teciinology 

CAREER OIPlOMACOURSfS 

I □ High School □ Calenno/Gourmel Cooking 

I DAulo Mechanics □ Compulu Programming 

I □ Surveying & Mapping D Personal Computer Speaalist 
' □ Drahing □ PC Repair 

' D Air Conflitioning & Reing G Desktop PuWishing i Design 
!□ WMIWForeslry Conservation □ Secietaiy with Computer 
I r-i nH.» Arr.ri-kni □ Fitness & Nutntion U 

□ TV/VCR Repair \ 

□ Ptiolography r 

□ Animal Care Speciiksl 

□ JournalisnVShoit Sloiy Wnting 

□ imenot Oecoraling 

□ Ronsi 

□ fashion MerctunOising 

□ Teacher Ml 

□ Medical Transcnptionol 

□ Home Inspector 

□ Pfolessional Locksmthng 

□ Applitnct Repair 



iOiMiolOnice Assisuni 
I □ Dental Office Assisum 
|D Diesel Mechanics 
ID Electnoan 
I □ Smal Business Mgml 
I □ Gun Repair 
j □ Electnxtics 
□ Bookkeeping 
! D Legal Assistant 
I □ Computer-Assisted 
I BooMieeping 
I Q Mdottycle Repair 
I D HoteVHestaurant Mgmt 

iName 



Mdrsn. 



iCIty/Statt. 
|ption«( 



_Apl # 
_ZIP. 



»1 



■800-595-5505 Ext. 7719 



Call anytime— 24 hours a day, 7 days 
week. OR MAIL COUPON TODAY! 




SUBSCRIBE 

rOTHBMAGAZINBmAJ 
MOm PiAN 10.000 RBAO- 
EBS TURN TO FOR AH- 
VCIIS.AD5iNeWS 
ABOUT MIUTARY JBBPS. 
TRUCKS. TANKS 4 MORBI 
1 listing of upcoming ralllM. 




MILITARY CTia VEHICLES 



MAGAZINE 

USA 1 veor (6 Issues) $15 • 2 >t9cifs (12 issues) S25 

CavOO lv»a$M.2Y»flnS« AaCwwn 1 y»arS26»2V»ofjM6 

P.O. Box 174S-M • Union. NJ 07OS3 
THE NARKCTPUCE 
FOR NIUTABV VEHKOES 



ROLL'TOP-COVEK 




For a free brochure, call or wTite: 
PACE-EDWARDS CO., Dept. F 
2400 Commereial Blvd. • Centralia, WA 98531 

1 -800-338-3697 



•DEALER INQUIRIES WELCOME • PICTURE IMPROVING ENERGIZER CABLES 
•FULL WARRANTY •LOWEST PRICES •BULLET PROTECTORS & IMMUNIZERS 
•NEW INTELESTAR ® •WE CARRY ALL MAKES AND MODELS 

UEUBCR Of THE NATIONAL CONSUUEfl CABLE ASSOCIATION 



Order Toll Free: 

800-835-2330 

Order by C.O.D., Check-Via-Phone or VISA / MC 

Please have the make and model « ot the equipment used in your area 



MULTI-VISION CLCaRONICS INC. 




• Eosv to AssMiiMi 

• Oukk DeWwy 
• BiriktoLid 

• SiraighlSide 

• Truska 

• AlSliil 
• 20 Ttor CuqrantM 



GUARANTEED LOWEST PRICES] 




rACTony dirict 

• SiMi SOO-20,000 10. (t. 

• SlroNef I lor Whd i Snow 

• H(«vy22, 2011890. sttfl 

• MainteMKe Fre* 



1-t00-««R-54Rt 



PIONEEP 



CdlNtw 
•pit 

jitWi 

LiaiHtd Hm Offar 



45Vo 



PtOHElRSTm»UIU)tNOS-*«W« 



. CABLE T V EQUIPMENT . 

W Why Pay High Rental Fees'' ^ 



B«pl»c»fn«no lof aJI mo<)«l» 60 day utwoo- 
dlliontl money 0*ck guvtntM Low Pric«» 
SIMP "itnii 24 houri SSA£ lor fr»» caulog. 
Vlu. MC. COD L« our expeo»nc« wort tor 

1-80O-243-3»e7 

. SKYUNE SYSTEMa INC. 

114 t. Euclid Am 



BUILD A BIKECAR 

1 SEATER - 2 SEATER - PICKUP 

BIKECAR ■ The Amazing Mini Car You 
Build With BiKe Parts Fast. Fi - • 
To Build! Complete 1 Sealer 
Plans $12 95. For 2 Seater 
or Pickup Plans Add $5 00 
each or Order All 3 For Only 
$19 95 To Order Send Check or MO. 
Credit Card Orders Call 1 -904-854-8324 




, CORP. 

, DEPT. F _ 
P.O Box 7; 



S«tHI»cllon Ou«r«nl»«<l Of Mon«Y B«ck OCALA. FL 34471 



■ iSiSSSi T / lltralitG Anti-stall i Spin Dm 




I ILUJllllHm 14011 S.W. Fwy. »Wl-2«0e. SuQM Lmd TK TT47I 



PLAN $ 1S >> 




MICROHaxx>PTra, 



HOST INNOVATIVE oeSION 

AgHr un«e br 



CABLE TV DESCRAMBLERS 

• Quantity Discounts • 24 Hour Shipping 

• Save Money, Don't Rent 
NOBODY BMATM OUH PMICM 

Call Us Last For Best Price 

1 -800-67 7-0321 

Anyorw implying theft ol sennc* will Be denied servict 
VIDEO CONNECTIONS. INC - NO FLORIDA SALES 




Build Your 
wn Cobra. 



It's last, it's mean 
its almost as much h 
_ - - - to build as it is to din 
<5rdcr factory direa from CL\RS IiK 
free color brochure, call (800)-252-7742 ,xt 



DIGGER y V 



Plans to build and um in youf 
own backyard • Sart propaHad 
> No machmM^g > Car towabia 
• Ondar S1 000 lo bu«d • DaaiO" m 
uaa ovar 6 yaara - 3-pON«Nlcft 
plans avaBabia 



Build It Youiscit 
Backhoe • Send Fe 
Free Brochure 



P.0 Bo.eO*.D«tHP DMtV«.V»MO«> ' 
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CABLE 



EQUIPMENT I 

^^^^ Th« nation wide aourc*' 
for cat>t« TV •qulpmvnt. 

■BUY WHERE THE DEALERS BUY." 




TV CaM* DMcramb4*r« 
and ConvarMrtara Catatog. 
Opan Evary Dayl 



Your VCR Tapes 
Cl£arasDay! 



UNJAM NOW WITH 

Video Decoder f 



• Eaay CocmacUona 



• Copy any tapa • 2 Yaar Warranty 

• RC Phjga Indudad • 30 Day Monay Back Guranlea 

_ ■ion tiiOTKOniOl 



1 -800-676-6342 



SAVE 
1000'a 



ai •. Main St, WIntar Qair^nj_FL34787_ j 




BEST PRICES for. 

PiusoDlc, Pioneer, Jerrold, Zenith miHioitirviis. 




♦♦CABLE T.V.^^ 
DESCRAHIBLERS 

I4>WV:kT PRIC KN!!!! 

CFS ELEC TRONICS 
1-800-995-1719 



fcl»-Flyer 




MAN POWERED SAILPLANE 
Qltdi RMIo of 19 19 2S0 lb 

LJgW— Ighl. L<m Co<l 
_indEa«yloB<Md 



Comptata Blu« Prtntt t 

' PLANS $14.95 
•dd t 3 pottag* 

I taf«lgn add t S ) 

Cyel»-^lv*r, Ine. 
1<m SUvdni CrMti •M4-A. 
Cupdttlno, CA 9M14 




1-800-682-9968 



'.TERSURVEIOANCE Electronic Devices 



aa VWw Carwras • Electronic Kits • Voice Changers 
I Plnnt Tap Oalactor* • Shotgun Mics • Micro Recorders 
• VMda Tracking •Locktmlttung -AND MORE' 



tun mng Plaf Ttkphent IkeotOns ■ Siltntif Ttpes S12S00 
iKomng/Oi^cing Phone oKstulomMiaKf... " t^'^ 



S(3T FOR CATALOG SEND W OO TO PO BOIJ37. 
OliTLCT Buniio,NY1422e(716)691M7e-(7l6)6»5-e66« 



OWN A MACHINE SHOP 

Uo your own niachinin}> and shop work wilh 
a Siiiith\ 3-in-l l^lhc • Mill • llrill 




FIX IT 
YOURSELF! 

•Eas\' to use! 
•Save Money! 
•Save Time! 
As low as SI 095 



For FREE Catalog Call: 

1 8004SMITHY 

( Ask (or ojK-ralor PM) 



^Smithy 

or write: 

Smith) Dcpi PM 
•MIS K inil Mriti 
Thi- Dillo. OR •)-|KH 



Own A Wood-Mizer' 

PORTABLE SAWMILL 



> Saw trees up to 36' diameter 
by 21 tt long* — on site 



> Ail-products mill 
kiln, and edger 
catalog $2 00: 
60-minute 
video $10 00 



Over 13,000 
Sawmills 
World-Wide! 




1-800 



-0219 



Wood-Mliar PmducCa, Ine. 
B1BO Weat 10th Straat. OapcOS? 
ImHmnapoHm. IN 4eS14^400 



Revolutionary "2-in-1" 

TRIMMER/ 
MOWER 

Takes the place of both your hand-held 
trimmer and steel bladed mcM tr! 
Tlic DR' TRIMMERA10\\'ER 
rolls "light as a feather" on two 
BIG WHEELS' TRIMS far easia, 
better, more precisely than hand- 
held trimmers. Plus MOWS 
everything from whole lawns 
(even wet!) to tough, waisi-high 
growth with easel Rocks, roots, 
stumps, etc.. do it no harm because 
the "DR*" has no steel blade to 
bend or dull. Perfect for ALL 
mowing and trimming around 
smaller properties, vacation 
homes etc.. or for finish-up 
mowing and 
trimming 
after riding 
mowers 
on larger 
parcels. A 
delight for 
anyone 
to use! 





Please mail this coupon todav for FREE DET.MLS 
j about the Revolutionary DR* TRIMMERAIOW ER 
{including prices of Manual and Electric-Staning 
• Models. "Off-Season" Savings now in effect, and 30- 
j Day Risk-Free Trial. There is no obligation. 



jName_ 
j Address 

I City _ 
I To 
I 

I 



J 



_State 



ZIP 



COUNTRY HOME PRODUCTS*. Depi 491 
Feny Road, Box 89. Charlotte. VT 05445 



Don't Lose Your Head 
over HigH^nmrv Bills! 




Owning your cable 
equipment saves you 
the high cost of monthly 
rental charges and gives you 
complete control of your TV. 

We have the Best in 





Everquest • Panasonic • Jerrold • Zenith • Pioneer 
Scientific Atlanta • Oak • Eagle • Hamlin • Tocom 



1 800 624-1150 



Mf-mbrr ..( 
Njlional (. onwimrr 



875 S. 72nd St • Omaha, NE 681 14 



DESCRAMBLERS 
WE'LL BEAT 
ANY PRICE! 

CALL TOLL-FREE 

1-800-284-8432 

• JERROLD • TOCOM • ZENITH • 
• OAK • PIONEER • HAMLIN • 
« SCIENTIFIC ATLANTA • 

24 HOUR SHIPMENTS! 
QUANTITY DISCOUNTS! 
30 DAY MONEY BACK GUARANTEE! 
FREE CATALOG A INFORMATION 



Mastercard • American Express • Visa • C.O.D. 

HAVE MAKE AND MOOa NUMBSl Of EQUIPMENT USED IN YOUR AREA 

1 -800-284-8432 

FOR ORDERS ONLY 

For technical & customer service: 305-749-3122 

ALL SHIPPING i HANDUNG FEES AT CUSTOMER'S EXPENSE 



CABLE WAREHOUSE 

10117 WEST OAKLAND PARK BLVO SUIIE 315 SUNRISE FL 333S1 
MII U>KII) \ M/ f..s 



SAWMILL ^3795. 



FREE INFORMATION 

Silvacratt Sawmills 
90 Curtwright Dr 

Unit 3 
Amherst NY 142?- 

1-800-661-7746 




FREE 



For the 
Progressive 
Man! 



□ to VIDEOS $10 

B30 VIDEOS $?0 
FREE CATALOG 
with 3 FREE VIDEOS 
bonus oftei lor all new 
cuslonwfs- M Shippin g 

mfmDC(ltPM75 

3e<S53ll HoUywood.USOOi? 




The TSI Pow»r Blk« KN 15 d'lven Dy 
aloug^2lcc ti*o-c>-c* gaiiWine 
•ngin« Unil come* «n over the 
c»nief lever to engege drive vmeei 
Thronie conifd tr>at yoo rtxtte 10 
n»na» ben. oentntugai cUKh. recai 
itirtw, opentoi* manual. mnaUeion 
iiMrucilona and 60 day wairamy Too 
ftpaedtt 15 mpn 

svL^oucn CA uukSOO 633-7112 



$329.99 



GYRO COPTER | 



Explore the sky! 




L.4. tfyro» Inc. 

U79 E Valivy Blvd I 34^A 
Athfnbfl. CA9H01 



• Low cosl 

• East 10 assemble 

• No license needed 

' ntte amo outot •ocwc ^ 
I « HOW ro nr ayRO 



Cool Down 

Douse off with refrigerated air or 

use long lasting CoolPack 
technology. Stay comfortable in 
virtually any HOT environment 
WhUestone Corp. 
CaU us (800) 266-5440 




DAM YOU. 




iolTnd a more intense expenence 
ttun a SportSub dive TNs is not a 
|\Hls(ib No bruthing or drvt gear 
I It tMni Tika your tiMMh kK ciOM 
1 2 1 3 Mtton mod* In pnxkidlon 
I line* f 987 Now buld your own front 
I a kit tor rialt the pnct' Into pkg S9 95. 
1 20 nun action video S24 95, or boBi 
I tor S29 95 Outside N A addStSOO 
US dollarmonn ordtr or Vna only 
International VenturtCnft Corp 
1?2SE Sunsal Dr Sula 500 
Bellingham WA 98226-3579 
Q[SI{rlimorPttl«M14»-«57 




Steam Models 



FASCmATING WORKING STEAM MOOELST 

iUa a NMT M Do OO M 

tM« Mmw Cn Hcte aaaaienr 
Fn a Accmra SkmMe Hfi a* Pifi 

IALlS*»*IITi*MeviCf f 

LAHOC DieCOOKT* [ 

YCSTERTEAR TOYS t BOOKS. INC 

Oetll m eoaUI AMiirO' d Bd| N< I]6a' 



Enlarge Project Designs 



Craft Projector Is Simple! Fast Accurate! 
A<^iaaM »* arajK ' 
me » you mK Ci-. 
EnMfi CMnv, da^n - 

(Ma. Ms. Oagns cr. cons rfl fT^eOj <■ 
Ota cam Dos not drtqi otgiiil Sn«w ttsu- 
tons Uses ■xxaerCHC currant and 60 MR Mb Send 
fit « PU B » lor aiun 30 dv mnat lact ouarvw 
IM^DipL BT-ttlTliiWtlwIHiWIa. NY 1 




r Learn AutoCAD* 

I at home In you- ^Mnlmal Master the most used CAD 
I (Computer-Aided Design) program in t^e \*oi1d in |ust a few 

s^ort months' We send you actual AutoCAD LT software, ana. i( 
I you need it. an IBM-compatible F>C as well, so you gel valuable 
I t«fxls-on" expenence For FREE nfomation. send this ad 
I along with your name and address to: ICS Ltarntng Syttamt, 
I D^it APB065S. B2S Oak St. Scnnlon, PA 1BS1S. 

[ O f call toll free 1-80(W95-5505 Ext 8234 



(..-/vni.K x.v. k<»i.iii'!vii-:nt' 



Fricedry. Know1c<l9ejt>le Senrice 

• All Equipmenl New 
• Converter* A OeKramb^en 
• 30 Day Money Back Guarantee 
• i Month Warranty ■ \r»a. MC. C.O.D. 
KDE CLICTHONICS. INC. 
P O Box 14M • Addiion, IL U101 
Into TPMH^t 
Fai 7M-M»OIi3 
ORDERS CALL: 1-800-361-4586 



Satellite-TV 

100% Smtlmfactlon 
Gumrant00 

Sy$tem$ 

from 



FREE 

64 Page 
Caialog Buyei s CuiC 



• All Ma|or Branda 

• Complets Systams 

• AccestoriM 

• Huge Savings i 

• Easy Installation ' 

• Complat* Instruct 

L»t Urn Mmlp You Smimct 
Your Nmv¥ Smtmllltm 
ent»rtmlnm»nt Symimm 

J 

O ver 1 Million Depend on Skyvislo r 
1-800-334-6455 

kirl 21t-Ta»-«»1 Fax 21*-73*-4eTt 

^ ^ — ^ Sbyvision, Incf 




1020 FRONTIER DRIVE 
FERGUS FALLS MN 5eS37 



INSTALL OR UPDATE YOURSELF! 



Gerstne r* 
Tool Chests 

Finest American Made \ 
Wootl Chests & Cases 

Since 1906 

Send $2.00 for Cataiog 
20 Cincinnati St. 
DavUin.OH 4S407 



At Last • Manr Amailngly Simple 
OAS TURBINE 

JET ENGINE 

■ ulld fr«(n «e»v to follow plant. 
Length !»-. Die. ai j". Wt. IS IM. 
roeh oesollne or Kero. ^ „ . 

"leraemina Oeme"" aevele»e M M.f. — ^ 
eerleiie-mlnded habbyleta, etn«ente: eeleinije anji . 
el arte claaeee. aUke an metal cattlnf Ictbe with 
ettaehment. Far uee en email ."•'.'^J 
ZmTfuII elaa aeeembly dminae wlA critical dim 
Sa ol^netwWe and ph<Mae. Mc »1».00 Mo. C.O.O 





SAVOY SCIENTIFIC 



M iee 

•«HTa BtONIOA. CALIF. 



TonkleM Ga« Hot Water HeotAr* 



3 



EfMrgy Sovlnga • Conltnuout Supply 
ol Hot Wolar • Cornpod Wa« 
Moulted Dadgn • Lf /Notuid Oct 
DIract-Vent or Convannonol Fkja 

ca aoa/4sa-}76i unx 



MVSOM8 McNeetv-Yi* Coip 
9911 HonnRd. Sulta 100-A 
Sacromeoto Coarofnto 95427 



Ai Myaon ...IVr're alwayt in Hot Water! 




Ltd 

JMOOLona 
Harri3on twp Ml JSOAS 

810-468-3521 



Model rockets have grown up 

kx3irurt Not any mof*i 

• Oockotj 30 ncn«» to over 20 t*«r 
2 25 in to II Sm dlamatar 

• Uw compodta a ttycno moton ItarK 90 M 
SOOOpoundiofirviat 

• FUghti to o««r soon feet 

• Ciut3s ond iourtcr^ stM in e«e^ itata I 

PleoM land $9 VS ($ 19 9S lonegn) (o 
complate 32pg catalog, mioftnofton ptg, 
and racent Heua ol High Powar Rocfcafrv 
mogazina Ck cod wim V/MC for loal lanla 



Use 
Zip 
Codes 
When 
Answering 



Ads 



114 
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aleriai 



Classified Ads 

Dorothy Nolan, Classified Manager Circulation: 1,600.000 

Rates: $12.60 per word. 10 word minimum. 

Bold Face Type — $1.00 extra per word. (First word automatically set in Bold Face Type). Gray Background — Additional 
$54.00 per advertisement. Centered Headlines (5 words or less) — $65.00 per line. Our SEPTEMBER issue closes on JULY 7TH. 
(On sale date is AUGUST 15TH). All advertising is payable in advance by check, money order or credit card. Advertisers wishing 
to charge their MasterCard, American Express or Visa accounts, please be sure to include number and expiration date. Send or- 
der and remittance payable to: Popular Mechanics, Classified Advertising, 224 West 57th Street, New York, NY 10019. Be sure 
to indicate classification under which advertisement is to appear. For additional advertising information call 1-800-367- 
5452/1-212-649-3167 or FAX: 1-212-977-5415/1-212-586-5562. 

Advertisers using a P.O. Box number must furnish complete name and street address for our records. To avoid delay in the 
publication of your advertisement, please send samples and descriptive materials with your request if your advertisement 
does not state clearly what is being offered. 

T7"p* O I I I <lo advertisements over the phone. Contact Dorothy at 1-800-367-5452. 
X JCi O • • • Please have credit card information handy. Thank you. 



ALTERNATIVE INCOME 



HAVE you a great idea, a fantastic plan or a very interesting 
yKjiaeC Why not put them to worV for youl ClM*ified Adver- 
sng can be of tremendous value in pronmtingal ttWMMngs 
)nd more Learn "TIPS ON HOW TO MAKE MONEY 
THROUGH CLASSIREO ADVERTISING- Booklet $1 00 (no 
catfi) Wnte Popular Mecfumcs Classified. Dept. SG. P.O. 
Soi 33678. Chanone. NO 28233-9920 



ANTIQUES. RELICS, ETC. 



FREE List to Serious Collectors 300,000 Indian Artifacts. 
Spcais. Pots 50,000 Mnerals Arx] Fossils Caddo Tradkig, 
3(9 669. MurfreesbOTD, Ailcansas 71958 



ARTS, CRAFTS, SUPPLIES 



"CETTING Started in Stained Glass." $1.00. Whmenwre, 
Boi 2065T, Hanover, Mass 02339 

CLOCK WORKS, Beading supplies, rockhound supplies. 
Ml buckles, cut stones Wholesale catak>g $1.00. Etoxite, 
Bia729, Wheatland. Wyoming 82201. 



AUTOMOBILES 



S22S DAILY "CHROME PLATING" Auto parts, Molorcy- 
dM. inexpensive, easy (Free) informatkxi. Chrome Finish. 
B(a 5748. CJeltona, FL 32728. 

VAPOR CAR8URETOR TRIPLES MPO. Free information 
H4A. FI2E35P Bowling Green. MO 63334-9350. 

FUEL ATOMIZER 2000. Famous, small and doubling gas 
Ttieage kx many Save gas and earn ml-oney Costs less 
in«i $150.00 Guaranteed. Free Informabon 1 800-647-1771. 
24hr recxjrdod message Wyoming Instruments • A Name To 
BeTnjsted. 

FREE Electroplating Catatog Books. Kits. Unrversity Pub- 
is. Bo« 1071. Prove. LIT 84601 

CORVETTES At Carlisle. August 25-27, Carlisle. PA Fair- 
grounds All Corvette Fleamarket. Car Corral And Three 
ShowfieMs Downtown Parade, Special Display Corvettes, 
Bob Gok) Auctkjn. Win A 1975 Corvette Sunday At 4pm. 
Space Available 71 7-243-7855 

I Got A Professnnal Looking Paint Job For Just $51 .28 I'll 
Show You How Send $8.00 To; S. Austin, Box 296, North 
Salt Lake. Utah 84054 

DRUG RAID SEIZURES: Buy Dirt Cheap! Cars. Trucks. 
Boats. Computers. Seizures, Box 51488-AT, Ontario. CA 
91761 

S4 MPG On My Car Using $20.00 In Supplies! Free 
Hepon - 2 Stands. NIFI, Box 1465PM. Seneca. SC 29679. 
Irvmior Catatog - $2 00. 

CARS FOR $1001 Trucks, boats, 4-wheelers, rtiotortxjmes 
•urmture. electronics, computers etc by FBI, IRS. DEA Avail- 
aHeyouraraanow.Cal 1-800-513-4343 Ext S-20024 



AUTO SUPPLIES & EQUIPWMtlB 



GENERATOR FLASHLIGHT. NO Mf1J^$|eH MSbricS 

enerytime by squeezing gnp lever Great facdl^iiddHlpOt 
Send $10.00 lo J.aF. Seivkxs. 122§fe,aj)yi>:iMii». Stft» 
MO. Bear«tiam.WA 96226-3529. ^W-lt^^Sit'-'--- 



NEW ORGANIC REFRIGERANT HC-12A. No retrofit 
needed. C & C Distnbution. 1226 W. Fifth Sl. Santa Ana. CA 
92703. (800) 647-4410. MastercardATisa accepted on orders. 
Send $3 00 for informatkin package. 

WHOLESALE Auto Parts— Top Brands— Unbelievable 
pnces— All US/Foreign Vehicles 1-800-435-6460 

FREE Oil For Your Car! How? Send $3.00: R E. Clark, P,0. 
Box 15178, Honokilu, HI 96830-5178. 

MAKE YOUR OWN HEAVY DUTY TRUCK BEDUNER 
FROM DISCARDED RACECAR TIRES. Plans $3 75. Byerly, 
434 3rd Street, Northumbertand, PA 17857 



AVIATION, HANG GLIDING 



ULTRAUQHTS - Sample issue $3 00 Ultraflight Magazine, 
12545 70(h Street, Largo, FtorMa 34643-3025. 

BUILD/FLY Your own BACKPACK POWERED PARA- 
CHUTE for furVprotit Takes off from level ground unassisted 
Safe, Simple, Inexpensive Detailed book with sources f^ow 
only $19 95 Easyup. 1089 Medford Center •244M, Medford, 
OR 97504. 

AIR80ATS. Hovercraft Supplies. Plans. Propellers. En- 
gines Catakig $5.00. Arrowprop. Box 610M, Meeker, Okla- 
homa 74855. 



BALDING 



DONT LOOSE YOUR HAIR SAVE ITI $9 95 No extra cost 
For information send check or money order M.D.. P.O Box 
1034, Franklin Park. IL 60131 

GROW Hair 4 Months. New Discovery! Box 1012-C. MakaU 
1250. Philippines BrodHire $1 00. 



BOATS. OUTBOARDS, 
TRAILERS, & KITS 



BOAT KITS - PLANS - PATTERNS - AMERICA S 
LARGEST SELECTION - 6*/70' - Powerboats • Sailboats • 
Trinwrans • Dinghies - Houseboats - Hydroplanes ■ Tunnel- 
hulls - Oucktoats - Canoe^Stnppers - Kayaks - Dones - DIS- 
COVER No dryrot epoxy boatbuiMing . HUGE ILLUSTRAT- 
ED CATALOG $3.00 (Airmail $5.00). Book 'Amateur 
BoattMjikUng'. $6 00 - Free Epoxy/Fiberglass/Supplies Cata- 
tog - CLARKCRAFT, 16-6 Aqualane, Tonawanda, NY 14150 



MERCURY - FORCE • EVINRUDE-NEW 1993 Bar- 
gains. ..All Sizes ..$2.00 handling .Scott McCulloch 
parts Electra Manne, 610 Mernck Road, Lynbrook. New 
Yod( 11563 INFLATABLES. 



BOAT PLANS - PATTERNS - KITS - Over 240: Canoes - 
Kayaks - Hydroplanes ■ Sea Fleas - Powertx>ats - Sailboats 
Ouick/simple Stitchenglue Save' 16S-PAGE DESIGN BOOK 
- $5.00 (Sent Ainnail) Includes Free 'Boatbuilding Suppkes* 
catakig 'Epoxy ManuaP S2.00 GLEN-L, 9152 Rosecrans. 
Box 1804/PM5. Bellftower. CA 90706-2138. 31W630-6258. 



BODYBUILDING 



MUSCLES! Big, Powerful Muscles Without Weights, Fast! 
VHT. 212 South University »1, Dept. M-1. West Bend, Wl 
53095. 



BOOKS 4 PUBLICATIONS 



PUBUSH YOUR BOOKI All sub|ecls invited Attractive 
books, publicity, advertising, quality service, covering 5 
decades of satisfied authors Send for fact-filled txx>klet and 
Free manuscnpt evaluation Carlton Press, Dept. PMR, 1 1 W. 
32nd SL. New Yori(, NV 10001 . 

"ANARCHIST COOKBOOK" Avalable againi $25 00. de- 
llverad. Barncade Books, Box 1401 -X. Secaucus, NJ 07096. 

"SHARPENERS REPORT" Monthly Newsletter Valuable 
Tips-Sources-Buy/Sell Used Equipment Free Brochure 
Skog Company, [}ept. PM7. P.O Box 22187, Minneapolis. 
MN 55422 

FREE BOOKLETS: Life. (3eath. Soul. Resurractkm, Pollu- 
tion Crisis, Hell, Judgement Day, Restitution Bible Stan- 
dard(PM), P.O. Box 67, Chester Springs. PA 19425 

RENEGADES Sourcebook Of ForbkMen Devk»s/Knowl- 
edge Write: »365-X7, PenfiekJ. NY 14526-0365. 

INTERNET RICHESIIt Proven methods using your 
computer and e-mail. Step by step gukte on FREE Inlemet 
advertising / selling Send $1 1 00 to UPTON, P.O Box 463, 
Eagleville. PA 19408-0463. 

1.0. TEST. SATISFY YOUR CURIOSITY. Complete in- 
structions to lake test, answers, evaluation $19 95 
1-800-800-6966, 

PROTECT YOURSELF, Secret Of One Stnke Stopping 
Power. $15.00 Delrvered Barton, 91 Lk>yd StreeL Belen, NM 
87002. 

"BOGUS Theory Of Natural Infenorlty of Black Ancestry.' 
Best book correcting wrong ideas Anriazmg revelatkins Satis- 
faction Guaranteed $1 1.00 Ctieck/Money Order. Vinso Verv 
tures. 3242 N 131h Street. Philadelphia, PA 19140 







tow To Qel Thousands Or FrM QHIs. $5.00 
, 2785 PCH *E162. Torrance. CA 90S05. , J 




















BURGLAR ALARMS & 
HOME PROTECTION 





SECURITY C^takjg - Home/Personal/Auto $2 00. Box 236. 
South Bend, IN 46624. 

PROTECT YOURSELFI Best Self, Home And Car Defense 
Products. Send $2 00 Refundable For Catakig. Cros Enter- 
pMses, 5642-23 Ave. «240. Edmonton. Alberta, Canada 
T6L6N2. 



BUSINESS OPPORTUNITIES 



IMPORT-EXPORT opportunity, profitable workJ-wkJe. mail 
order business from home, without capital We ship plan for 
no risk examination Expenence unnecessary Free Report. 
Mellinger, Oept J2709, Woodland Hills, California 91367 

FREEI 1001 Fast, Easy ways to make money Send 
name/address Money Making. Dept. PM. Box Z. Studki City. 
CA 91614. 

$80-S7S/HOUR Pertormlng Used Vehicle Inspections / Ap- 
praisals Part-Time / FuH-Tima Free Informatxm 1-800-495- 
2525 x41 

«1 MONEY Maker Spare Time! No selling' No inventoryl 
Publidy documented seven week $19,919 income! Free au- 
dio cassette and Report reveal everything Real Money, 333- 
PM95 SW 5th Street, Grants Pass, OR 97526 
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BUSINESS OPPORTUNITIES 



-START YOUR OWN AUTO DETAIUNG BUSINESS." 
"EARN" SI .500 PER "WEEK". Leam the professionals' se- 
crets tor cleaning and pohsing aaulos. boats, i planes' 
NATIONAI. DETAIL SYSTEMS. 801 Mrtctiell Rd «108 D, 
Thousaod Oaks. CA 91320 FREE Broctiure (800) 356-9465. 

MAILORDER Books, 1,000% Protrt Selectco, Box 1140, 
Clearwater FL 34617 

FLEA MARKET MERCHANDISE SOURCES. Below 
WtK)lesale. Store Returns, China Imports. Send $5 00 To: 
P.O. Box 650656, Vero Beach. FL 32965-0656 

HANDYMAN Business Helping Elderly Franchise For Sale. 
Ve-v Low Start-up. SASE. Box 729. Broomall. PA 19008 

$225 DAILY "CHROME PLATING" Auto Parts Motorcy- 
cles. inexpensive, easy (Free) intormalion Chrome Plating, 
Box 5748. Dettona. FL 32728 

WE BUY newspaper clippings. $781 23 weekly Send 
stamped envelope Edwartls. Box 4671 59GH. Atlanta. GA 
31146 

EARN $1 ,000 S WEEKLY Working At Home. Stan Immedi- 
ately Free Supplies'Postage Free Information Send SASE 
to: WWPS. Box 32. Neenah. Wl 54956 

$802,644 from homemade "how-to/bpporlunity" IxxjWets 
Free report Booklets. 507J Oak. Fnendswood. TX 77546 

LET the government finance your small business 
Grants/loans to $500,000.00. Free recorded message: (707) 
449-8600 (KZ3) 

PLASTERCRAFT Profitable Home Business 3000 
Molds Available Details Lynnette. 6251 C Mentpark. Mentor, 
Ohio 44060 

MAKE YOUR DREAM COME TRUE, EARN $75,000 
YEARLY REPAIRING CRACKS IN WINDSHIELDS AND 
PLATE GLASS, NOT REPLACING THEM CALL 1-800-826- 
8523 (US/CANADA): THE GLASS MECHANIX, 4555 N.W. 
103RD AVENUE. FT. LAUDERDALE. FL 33351. 

LEARN Sewing Machine Repainng Men. Women Lucra- 
tive Profits Gresslin Correspondence School. Box 905, 
Aleiandria. Ohio 43001 

NEWI GROW EXPENSIVE PLANTS. 2,000% PROFIT. 

Free Information. Growbiz, Box 306-M7. Seminary, MS 
39479 

$2,000 DAILY From Your Telephone Answenng Machine! 
I've made over $1,000,000 using mine! (303) 637-1492 
Recorded Details. 

RECYCLE! (AMAZING PROFITS MADE) Reconditioning 
Automobile Battenes! (Free) lntOTTnatk>n! Battery OutleL Box 
3300PM. Hickory. NC 28603-3300 

PIANO Tuning quickly learned with home study courses 
Diploma granted Amencan Tuning School 17050 Teller 
Drive. Morgan Hill, Calil 95037 

BE YOUR OWN BOSS. REPAIR CRACKED WINO- 

3HIELDS. irs easy. WeH leach you how to start and njn your 
own business Keep all the money you earn. Patented Equip- 
ment FREE valuable report CaU 1-800-321-2597. Glas-Weld 
Systems. Inc.. Box 5755-0, Bend. OR 97708. 

~HOMEWORKERS DESPERATELY NEEDED! But don t 

get caught in the homewori* Iraud Irap' Hundreds ol legitimate 
companies want to employ you now' Free report' Long SASE 
To Consumer Network, Dept P2. Box 8138, St Paul, MN 

55108 

DISTftlBUTE Unique Eleclronic Product Manufacturer, 
Box 28307. Kenneth City, FL 33709 

JOIN HOME-WORKER'S ASSOOATION - Get "Guaran- 
teed Legitimate" home-emptoyment offers' (Many Choices!) 
Wnte Association - PM 795. Alexandria Bay, New York 
13607-0250 

START A-Million Dollar mail order business We drop-ship 
2955 best selling products Lowest below wholesale pnces. 
Immediate delivery Spectacular home business opportunity 
Free Book SMC. 9401 De Solo Avenue. Dept 20-79. 
Chatsworth. CA 9131 1-4991 (800) 345-4SMC 



$750.00 DAILY "QOLDPLATING" Auto EmWems. Jew- 
elry. Inexpensive Home Setup Send $4 00 Gold. P424 
Hill, Houston. Texas 77037 

$1,000 WEEKLY AIR TOOL REPAIRING. Free Details 
Box 4172. Wichita Falls. TX 76308-0172 

$320,000 Yearty Selling Books by Mail Recruiting Business 
Associates. TPCF. Box 4113. Torrance, CA 90510 

$50.00(Vyear Selling, wholesaling or exporting cars. Free 
report Autonet. 507 Oak. Fnendswood. TX 77546. 

WATER WELL DRILL— Economical— Simple— Sturdy 
Start PROFITABLE Niche Business 1-800-656-6766 

MAKE $15,000 monthly' The Perfect Business No Invest- 
ment Easy Free Booklet MPM. Box 57. Lenore. ID 83541 

MAKE $25.00 / POUND From Free Aluminum Scrap? YESI 
Free Report' A/nenscrap • PM795. AJexandna Bay. New York 
13607-0127 
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RECORD Videdotapes At Home $5,000 Monthly Possi- 
ble No Pornography Free Details. Wrtle: CMS Video Compa- 
ny, Dept 17. 210 Loma Square-«163. Birmingham, AL 35216 

NEW 2000% PROFITS - in MoWmaking/Casting Free in- 
fomaDon: Castcratt. Box 17000 (M7). Memphis, TN 38187- 
0000 

YOU wr A GOLD WINE Earn $60,000 00 a year OoldPlav 

irtfl Emblems on Automobiles. For free information call 
US/Canada-1-800-877-0066 Write: The Gold Mine. 1304 
S W. leOttt. Avenue. SuMe 230A, n. Lauderdale. FL 33326. 

$6,000 Monthly Assembling Computers' (Easy Home Busi- 
ness Opportunity ) Free Report Computers. 9629P Ripple- 
creek Moreno Valley, California 92557-1821 

CASH FLOW Opportunity! Not MLM! LSASE: Cashflow. 
Box 1863, Portage, Ml, 49081. 

GET PAID $268/ Roll Taking Easy Snapshots At Home! 
Free Report: Phototek. Box 2457-PM, Pinecove. CA 92549. 
909-659-4737 

FREE Details' Steps To Own Home Business. Info 1801 
•H' Suite B5. 31 5. Modesto. CA 95354 

SELL CARS TO GERMANY. SAUDI ARABIA. ETC. Oirec- 
tory. $7 00. Italian Trade Directory, $5 00 Magnum, P O, Box 
23922. Alexarxlna. Virginia 22304. 

BUILD your own golf clubs! Free full-line catalog: heads, 
shafts, grips, tools, supplies and more Call 1-800-423-2968. 

HOW I MAKE $749 WEEKLY CLEANING OFFICES P/T. 
1-800-705-3457. 

gOOt Manager/Broker — Easy, Honest $10,000 A Month 
Potential 900« Free 1-800-450-8946 

ANNOUNCING An Amazing Plan To Make You 
Wealthy In Just Days Details Specialty Publications. 155-7G 
Handsome Ave . Sayville, NY 1 1782. 

BE STOREOWNER $000 00 needed. $100,000 Inventory 
Possible Send S7 95 For Info. Ashley. 1431 Birch Avenue. 
Nisswa. MN 56468. 

MAILORDER PROFITS. Sell Books. Tapes. Shareware. 
Mailing Lists' Over 600 Titles Free Distributorship Informa- 
tion Mascor-PM. Box 8308. Silver Spnng. MD 20907 

MONEY • MAKE IT Selling your own informational book- 
lets Free details KCS Company. 63 West 5750 S. Murray. 
UT 84107 

$392.00 From Square Foot Plywood (HugeDemand) $1.00 
(Refundable) Woodwin-PM. POB 859. Bridgewater. MA 
02324-0859 

MAKE BIG PROFITS. Selling over 3500 quality items. 
$10 00 brings catalog/business plans Refundable Ivan 
Ochoa.1 1325 Southwest 166th Terrace. Miami. FL 33157, 

$100,000 MAKING HOMEMADE BOOKLETS. NEWSLET- 
TERS. No Investment Ouick Start Details. Stahlkas. 60 
Westchester, Williamsville, NY 14221 

GREEN THUMB? FREEI Start indoor landscape mainte- 
nance company lor offices and homes. Box 4597-B, Walnut 
Creek, CA 94596 

MAILORDER Winner Reveals Astonishing Moneymaking 
Secret' Exclusive' Recorded Message (310) 281-7743 

$1.000't WEEKLY MAILING LETTERS. Free 
Stamps/Supplies Rush Self-Addressed Stamped Envelope. 
Cotossal. Box 040215-PM, Brooklyn, NY 1 1204 

BKS MONEY REPAIRING AUTO WINDSHIELDS. Supplies 
and information Goibbs Glass Patch. P.O. Box 243. Monbcel- 
to.AR 71655 1-800-243-2213 

HOW To Earn Unlimited Income By Giving Away 900#s for 
Free! Free Amazing Recorded Info 213-964-4534 Ext:97 

EARN $1000-$3000/Week For Free Information Send 
SASE To: Ouantel Enterprises. POB 5634. Bloomington. IN 
47407. 

HOME BABY SHOE BRONZING BUSINESS Potential un- 

limited Free brochure 1-800-679-6943 

FREE Report' Get Cash In Your Mailbox Everyday JG. Box 
2111. Middletown. CT 06457 

RECYCLE METALS. NO. NOT BEER CANS! Easy $458 
weekly! Free infomnation. Recyder. Box 681804. Franklin. TN 
37068-1804 

AIRCRAFT detailing manual: "Earn $3000.00 per week.* 
Send $12 95 "deductible" to Jet Stream. 7515 Lemmon Ave.. 
Dallas. TX 75209 

HOW TO...MAKE MONEY DISTRIBUTING SOFTWARE! 

$2 00 (Refundable) Details. LFB. Box 338. Hopedale. MA 
01747-0338 

PRIVATE INVESTIGATION TRAINING! BIG INCOMEI 
OWN BOSS! FREE INFORMATION PROBE. BOX (PM) 
2133. BEVERLY HILLS, CALIFORNIA 90213-2133. 



$40,000 ON « ACREI New Hydroponics - ir>expen»n«. 
pleasant, practical! Free information. Robin's. Box 68t80f 

Franklin. TN 37068-1804 



EASY BUSINESSI EARN $1,000 weekly Free details 
Write or send stamped, addressed envelope TODCO. Box 
12036. Mornllville. IN 46411-2036 



WHOLESALE BARGAINS, Freebies. Giveaways by mil 

Wnte Wholesale. Box 51488-A, Ontario. CA 91761. 

$2000 Weekly! Assemble Products At Home. Free in-l 
topack Universal-PM. Box 360378. Brooklyn. NY 1 1236 

$288,000 in 18 months Easy. No Srtling! $2.00 To: lACK 

POB 52. Fort Riley, KS 66442. 

$6,000 Month Wortong From Home. Details $5.00. Money, 
order To Opportunity. 7471 Watt Avenue #109-128. Norti 

Highland, CA 95660 

GOVERNMENT AUCTIONS your area Jeeps $60 00,. 
Typewnters $4 00, Boats, Houses 5222 Wesi Pershing A»J 
enue. Glendale, AZ 85304 

^ THIS IS A SCREENED ADI 

LET Your Advertisement AOneve The Same EflecF I 
Additional $54.00 Per Advertisement You Can Oidef I 
Screening Process. Same Pnce Applies To AH i 
menis No Matter What Size. Small Or Large. Ri 
Inlormation Call POPULAR MECHANICS CL 
1 <8D0) 367-5452/(212) 649-3167. FAX (212) 977-! 
(212) 586 5562 



BUY IT WHOtESALE 



BELTS. Buckles. Jewelry, Wallets. Complete line fast sat- 
ers Big Profits. Color catakjg $1 00 Anchor. Box 3958-PMR. 
North Providence. Rl 0291 1 

FAMOUS NAME REPUCA WATCHES. Excellent Quality. 
Wholesale Brochure 1-800-553-4334 

QUALITY Business Cards. Self-inking Address Stamps. 
50%-Oft! Fast. Free Delivery! 800-526-2348 



CABLE TV EQUIPMENT 



CABLE Test Chips Puts cable box into lull service i 
S29 95to$59 95 1-80 0-452-7090, |310) 902-0841 
CABLE TV DESCIMIIBUNa 

TURN-ON CHIPS - Easy To Install JerroW. Pioneer, 
tific Atlanta. Zemlh Ousntlty Phong Available. Ail ' 
Shipped Within Twenty-lour Hours (1-WX>-B0O-B532) Jt 
ELECTRONICS GUARANTEED. 

REVOLUTIONARY Technotogy Universal Box WorVs On 
Jerrold-Pioneer Systems. 1 -800-676-6342 

CABLE T.V. CONVERTERS AND ACCESSORIES. Fair 
Pnces. Quality Service, and 14 years Expenence Gives Us 
The ADVANTAGE. CALL 1-800-952-3916 V / MC / AMEX / 
DIS/ COD Advantage Electronics. Inc 1125 Rivorwood O . 
Bumsville. MN 55337 MEMBER OF NCCA. 

DESCRAMBLERS CONFUSED? We'll Explain All Your 
Options Most Models Available QuaMy Sennce SUNSTATE 
ENGINEERING 1-800-717-1575 

CABLE TV CONVERTERS/DESCRAMBLERS. 2 year 
warranties on Jerrold. Zenith. Tocom. Scientific Atlanta We 
service most converters Money back guarantee NATIONAL 
CABLE SERVICES (219) 935-4128 

CABLE/SATELLITE DESCRAMBLERS for all system* 

guaranteed! Send SASE for information MysUcal Electronics, 
P O Box 481 Cooper Station. New York. NY 10276. 

CABLE Test Aids. Cubes. RFTl s and Traps Jerrold Po- 
neer, Sigma Boxes 1 -800-671 1 1 10 

CABLE TV ECMJIPWGNT & ACCESSORiES. \ 
Welcome' 30 Day Moneyback Guarantee' Free Catald 
PERFORMANC E ELECTRONKS. INC. 1-(a0O)BtS-15l2.' 

"BULLET " BUSTER. Electronically shieW your cable boi 
$19 95 .53 00 VISA'MC Electnjman. (504) 482-3017 

CAB LE DESCRAMBLERS. BARGAIN HEAOQUAR- 
TERS. WHOLESALE PRICES. ABSOLUTELY THE LOW- 
EST PRICES! MONEY BACK GUARANTEE. NOBODl' 
BEATS US! RP ELECTRONICS 1-800-304-3604. 




SECRET CABLE DESCRAMBLERS! BuM your own I 
scrambler lor LESS man $12 00 in SEVEN EASY ST 
nAOtO SHACK Parts Lisl and FREE DescramWing Me 
thai COST NOTHING To Try. Included Send $10.00] 
INFORMATION FACTORY. P C Box 669. Seabrook. Tel 
77586. lor C G O'S 1-713-022-3512 AnyTlmef 



LINK YOURSELF TO THE FUTURE WITH OUR EXPERI- 
ENCE! Cable TV Conveners And Descramtilers Quality S« 
vice and Satisfaction Guaranteed' Visa/MCAMEX/COD Ac 
cepled Quantity Discounts CABLE-UNX, INC. Minneapcli 
MN 1-800-501-0095. " 

CABLE TV CONVERTERS, DESCRAMBLERS, Soennlc 
Atlanta. Zenith, Jerrold. Pioneer, Oak, Replacement For Mod 
Models Quality. Price & Service Visa/MC - dealer inqmnMj 
invited EAGLE Electronics. Inc 1-800-259-1187, 1301 Ra* 
head Blvd Naples. FL 33963 



CABLE TV, ORIGINAL EQUIPMENT. DESCRA 
CONVERTERS. COMBOS, QUANTITY DISCOUNT 
NOW WE LL MEET OR BEAT THE COMPETITION. 
VERSAL SALES 1-800-647-2371. 



MBLsfl 

lO.^ 



CABLE TV EQUIPMENT 



DCSCfUUIBLER Anyone can buM with seven parts from 
Radn Shack Plans S8 00 1-800-ei8-9103. 

SPACE AGE TECHNOLOCY. Wireless. External Activa- 
txs Fof Alt Jenx>kl. Pioneer. & Scientific Atlanta Converters. 
nduamg Baseband Get The Whole Picture! Buy Where 
3ealereBuy l-Yaar Wairanty. Wholetale. 516-541-3768 

CABLE TV Descran^blers — Excellent Prices Immediate 
ii^tong VISA/MC/COO Wmg Wholesale 800-304-4408 



CABL£ TV Why renr' When you can own Low prices, 
juaMy produds. Can TONTTE 6 pnvtl pm EST 1-80O-865- 
r483 km caialOQ Trvie Value Electronic*. P.O. Box SSI . Lin- 
gotvNHOazsi 



CABLE TV 0£SCRAMBLERSA:ONVERTERS. Jerrdds. 
Scieniilic Atlantas. Tocoms. Zeniths. Pioneers BEST 
PRICES! Free Catalog' ALLSTAR. 1-800-782-7214. 

PROTECT YOUR INVESTIIEMT. The BULLET STOPPER 
Eectroncally Neutralaes Any Harmful *Sur9es ' SUNSTATE 
EMGWEERMG 1-800-717 1575 

CABLE TV CONVERTERS/DESCRAMBLERS Don't Pay 
natail Buy From The Wholesaler 30 Day Money Back Guar- 
=-iiee No PA Sales DIRECT CABLE SUPPLY INC. 
1-tO<>«W-33S6. 



CAMPERS & TRAILERS— KITS, PLANS 



CAMPERS - TRAVEL TRAILERS: Plans/Kiis Catalog 
$1 00 GJoo-L. 9152 Rosecrans. Box 1804/RV5. Belltlower. 
CA 90706-21 38 

TMS n A SCREENED ADI 
LET Your Advertsament Achieve The Same EKecf For An 
Wdrtional S54 00 Per Advertisement You Can Order Our 
Inaning Process Same Price Applies To All Advertise- 
mm No Maner What Size Small Or Large For More 
inlomiabon CaU POPULAR MECHANICS CLASSIRED— 
1 (WO) 387-S4S2/(212) 649-3167. FAX (212) 977-S415J 



CATALOGS 



BEEPER Accessones Catak)g Send S1 00. Crystal-Comm. 
"■5 Inman t259M. Edison, NJ 08820 



-SMALL ENGINE PARTS" catalog $2 00 Smith's. S13W 
Scnng. Weattwrlord. TX 76086 

ASTONISHING^DEVICES. INFORMATION. PLANS. S5 00 

nalundatKe) PAR. RESEARCH. 3404 Hilk:resl Rd.. Harrla- 
twy. PA 17109 

RASE FISH AT HOME. For a 1 90-page Aquaculture Cata- 
io}, packed with 2.000^ products, photos, descnptions. tectv 
rtcai ififormation and insight into the (ish larming industry, 
wnd S8.00 to AquatK Eco-Systems. Dept PM. 1767 Benbow 
Cout Apopka. FL 32703 

FREE GIFT CATALOG — Watson Enterpnses. 1631 South 
Man Oept PM. Hopkinsville. KY 42240 ■ 1-800-566-5789. 



AT POPULAR MECHANICS WE LIKE TO MAKE IT EASY 
FOR YOU. YOU CAN CALL OR FAX IN YOUR ADVERTISE- 
MENT AT ANY TIME. ALL WE NEED IS A CREDIT CARD TO 
CHARGE IT TO. ASK FOR DOROTHY NOLAN, 1 (800) 367- 
M&2A212) 64»-3167. FAX: (212) 977-5415. 



CB S, RADIO & HAM EQUIPMENT 



SECRET Scanner Frequencies! Federal Agencies. Surveil- 
lance Police. More! Catalog $1 00! CRB. Box 56. Comrruck. 
NY 11725 



CB MOOmCATIONSI Frequencies, sliders. FM. amplifiers, 
books kJts. repairs, high-pertormance accessories Catalog 
S3 00 CBO, Box 31500M, Phoenix, AZ 85046 



POLICE-FIRE SCANNERS.CB'S. MARINE 2WAY. AN- 
TENNAS. HPfl. BOX 621136PM, LITTLETON. CO 80162. 



CLOCKS, WATCHES, ETC. 



REPUCA Swiss Watches QoUplated! LowestS! Warranty! 
(404) 682-0609. FX (404) 682-1 710 



COINS, TOKENS, CURRENCY 



COMPREHENSIVE CATALOG Of Coins & Sports Memo- 
rabilia Plus $1000 Replica Banknote Is Your lor SOc CCC 
Inc , 853 Hempstead Turnpike, Franklin Square, NY 11010- 

0001 



CONTACT LENSES 



WHOLESALE Contact Lenses All Brands Example Dis- 
!>osabl«s-$17 00 Bausch & Lomb Sottlens-$l1 00 1-800- 
521-3511 



CONVERTING BUSES TO 
MOTOR HOMES 



ENERGY SAVING 



FREE INFORMATION - Bill Lowman. 306M Rivertny, Tam- 
pa, FL 33619 1-800-621-5325 



DECALS, EMBLEMS, PATCHES 



MANUFACTURERS of custom patches and caps High 
quality Low pnces Call 800-438-4285 or FAX 800-355-3581 
A-6 Emblems & Caps 



"LOWER YOUR COOUNG BILLS" 18 yr AAD TechnxMn - 
$8.00 M I S., Box 487, Round Rock, TX 78680. 



ENGINES, MOTORS 



ENGINES - Bnggs. Kohler. Others - HUGE DISCOUNTS! 
Catalog S2 Engine Mart. 2642 Newfound. Memtt Island. FL 
32952 



FINANCIAL 



AAP MECHANICS/AVIATION ELECTRONICS/PILOT 
TRAINING. Alabama Avialion & Technical College located in 
Ozark with an olt-campus center in Mobile $22 00 per credit 
hour (resident). $38 00 (out-ol-state) Associate degree FAA 
certified VA approved Financial aid Call 1 -8(X)-624-3468 

REPENT: Matt 21 Matt 19: Acts 2. Isaiah 66 1709 
Fredhcksburg Ave . Lakeland. FL 33803-2561 

NONRESIDENT UNIVERSITY DEGREES. Bachelor's 
Master's. Doctorates Accredited, inexpensive, last Credit lor 
life experience FREE BROCHURE. Bear's Guide. P O Box 
7070-PM. Berkeley. CA 94707 (800) 835-8535 



ELECTRONICS 



SURVEILLANCE/COUNTERSPY. PROTECTION! Guar 
anieed Lowest Prices' Catalogs S5 00 Protector. Box 
520294 M, Salt Lake City UT 84152— (801) 487-3823 

SURVEILLANCE - COUNTERSURVEILLANCE - WE 
HAVE EVERVTHma) Catatogs $5.00. PEP. Box 930a24-M, 
Norero»s.QA 30093. 

BUGGED? PHONETAPPED? Free Catalog Counler Sur- 
veillance equipmeni lelis you Fast' 1-800-732-5000. 



SURVEILLANCE/COUNTERSPY — The UNIQUE At DIS- 
COUNT PRICES. Catalogs S5 00. iRelundable) Spymart 

Box 2327, Acwortfi, OA 30102 



EMPLOYMENT INFORMATION 



ASSEMBLE easy products at home' Excellent pay! Guar- 
anteed' 1 - 800-37 7-6 000 ex7035 

100 BEST CAREERS lor 90'S Free inlor: Danco Press. 

107 Westminister Or . Jacksonville. NC 28540. 



DO IT YOURSELF 



OOLLHOUSE Plan Booklet, Send $6 00 McCartney, Box 
212, Freeport, Ohio 43973 

BELT BUCKLES lor coins, stones, jewelry mountings, cut 
stones, ctock works Wholesale catalog $1 00 Eloxile. Box 
729. Wheatland. Wyoming 82201 

ATTENTION Woodstove Fireplace Users Kindling Wood 
Galore Build Your SPLITTER For Less Than $20 00 Unique. 
Proven SASE For Information To Robiber. Depi P. Box 
6088. Wallinglord. CT 06492 

1-800-NEW-FOAM. Repair Speaker Foam Rot D I.Y Kits 
Or We Do The Work 1-800-639-3626 VISA. MC 

EARN MORE MONEY! Learn electronics from videos. 
Guaranteed 1-800-678-6113 

HOMEMADE Russian Vodka In 2 Weeks Illustrated 
Recipe a Diagram $9 00 to Global Connectkxis. P.O Box 
265, Euless. Texas 76039 

BUILD Your Own Custom Cabinets. Detailed Manual 
$14 95 CADCAB. P O Box 1805. Dubuque. lA 52001-1805 

HOME PEST MANUAL Simple. Save Money. Prepared By 
A Professional $8 99 You-Do-ll, P.O. Box 611, Mur- 
f reesboro, TN 371 33-061 1 

LEARN Modern Arrowhead Making VHS $29 95 S/H 

$3.50 Commons, Box 501 2-M, Central Point, OR 97502. 

CUSTOM Built Beds And Cabinet Doors Send For Free In- 
formation To B and T's Wood Creations. Rl 1 Box 547. t 
Lenoir. NC 28645 

MAKE Your Own Alcohol Fuel. Modify Engines To Run On 
Inexpensive Ak»hol Plans Send $10 00 Suite 406. 185-911 
Yates Street. Victona. BC, Canada V8V 4Y9 



EDUCATION & INSTRUCTIONS 



TERMPAPER Assistance 19,278 Papers Available! 
306-Page Catatog— Rush $2 00 Research, 11322 Idaho. 
»206MK, Los Angeles 90025 Toil-Free Hotline: 800-351- 
0222 (or 310-477-8226) 

PARALEGAL GRADED CURRICULUM. APPROVED 

home study Affordable lOO years expenence Free catalog 
800-826-9228 BLACKSTONE SCHOOL OF LAW, P O Box 

871449, Dept PM, Dallas. TX 75287 

LEARN HOW TO BE THE CONTRACTOR FOR YOUR 
OWN HOME. Save up to 20°«' Home Study Course Includes 
Comprehensive Home BuiMing Manual Ar>d Six Hours Audio 
Cassette Instnjction 1-800-226-6911 Ext 70 



NEW Valid Credit File Free Information 24HRS 213-368- 

8114 

FREE GOVERNMENT GRANTSI Billkins Available! ^4ever 

Repay Call (24 Hours) 1-(619) 599-3502 



VISAniASTERCARO. 

1-800-846-4992 



Bad. No Credit. OK Call Now! 



"MANAGING YOUR CHECKBOOK." EASY METHOD 
BOOKLET. $5.00. FOR STUDENTS. SPOUSES. N.E. 
RUBANOV. POB 2598. APPLE VALLEY. CA 92307. 

ESTABUSH UVING TRUST Really protects inhenlance, 
lamily will doesn't' Avoids probate, attorneys Comprehensive 
tool-prool kit Free inlonnalion SOLARIS, 800-233-9451 

BUJONS OF SW NOW AVALABLEU FREE OOVEiM- 
MENT GRANTSI! 24HR Recorded Message 817-444-2650 

Ext 347 

MONEY TROUBLES? Reduce Interest Cut Payments 
Save Thousands 1-eOO-SAVE-ME-2. 

SMALL Business 'Govemmenf Loans Available Nation- 
wide' It s easy wfien you know how - C^ll NIC: 1-8(X>-226- 
3601 . BF7030 

BAD/NO CREDIT? Get MasterCard' Proven Top-Rated 
Program No Application Fees 1-800-799-2242 



FOR THE HOME 



SAVE THOUSAND$ ON HOME REMODELING. Guaran 
teed Proven Method FREE Inlormalion Write TC Enterpns- 
es. P O Box 12522. Salem. OR 97309 Or Call 503-315-2990 
(Recording) 



FORMULAS, PLANS, ETC. 



FREE List' Most Prolitable Formulas Ftesearch-P7, Box 
291332, Davie. FL 33329 



GIFT SHOPPING 



FREE Catalog With Gift and Product Items. Wnte RM Bird, 
Drawer 2036, Myrtle Beach. South Carolina 29578 

BET You DkJn t Know All The Different Classifications Pop- 
ular Mechanics Has Available Call 800-367-5452 Or 212- 
649-3167 For A Complete List 



GO-KARTS, MOTORCYCLES 



GO-KARTS. Minibikes & ATV's Assembled, Kits, Parts, 
Engines Discount Pnces. Large Selection 88 Page Catalog 
$3 00 216-357-5569 Kart WorW. Dept C . 1 488 Mentor Ave , 
Painesville. Ohio 44077 



KARTING Industry Buyer's Guide - 
Wheaton. IL 60189 



$12 00 KMI. Box 101, 



GO-KARTS Or Mini Bike Plans Easily Built $25 00 each 
Cartco P O Box 360. 8389 Mayfield Rd . Chesterland. OH 
44026 



GOVERNMENT LANDS 



GOVERNMENT land now available lor claim Up to 160 
acres/person Free recorded message: (707) 448-1887. 
(4K23) 



GOVERNMENT SURPLUS 



GOVERNMENT AUCTIONS - Your Area' Cars, trucks, 
computers, more' Must sell' Call Now 1-800-601-2212 
exSP703O 

DRUG RAID SEIZURES: Buy Dirt Cheap' Cars, houses, 
boats, computers Seizures Box S1488-A, Ontario, CA 
91761 



HEALTH & NUTRITION 



ARE YOU ON A HEALTH QUEST? Improve your health, 
tose weight & increase energy Help others and earn $$$ too 
Call today 909-794- 1581 



HEARING AIDS 



HEARING AIDS - GUARANTEED LOWEST PRK:ES! No 

huge commissions Home Inal, terms Ail makes We're the 
oklest. biggest, best Custom instrument specialists. Free in- 
formation. 1-800-323-1212 Lloyds-PMC 
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MAGIC TRICKS. JOKES. 
VENTRILOQUISM 



HEARING AIDS 



FREE Hearing Aid Catalog All Models Huge savingsi No 
salesman will call Rhodes. Dept 31G, Brookport. IL 62910 
1-800-4 68-3100 



HELP WANTED 



ASSEMBLE Easy Products At Home Top Pay! Guaran- 
teed 1-800-377-6000 Ext. 7030 

EASY Work' Excellent Pay! Assemble Products At Home 
Toll Free 1-(800) «67-5566 Ext. 5038 

$329.84 Weekly Assembling Our Products At Home. Toll 
Free 1-(800) 333-3294 

HOME TYPISTS. PC users needed S45.000 income po- 
tential Call 1-805-962-8000 Ext B-20024 



HERBS 



HERBS • Yohimbine Pau d Acro Others Catalog SI 00 
(Refundable) "One Stop Center " Jude Herbs. Box 563PM. 
Huntington Stalkxi. NY 1 1746 

SaO.OOO From One Acre Grow GINSENG. Lee's. Box 
68276-PM7. New Augusta. Indiana 46268 



HOBBIES & COLLECTIONS 



PINBALL MACHINES! • Books. Parts. Catalog S2 00 
MARCO, 5290 Ptatl Springs. Lexington. SC 29073-9252 

REPUCAS OF VINTAGE AUTOS, TRUCKS Die cast met- 
al. finely detailed Free Brochure: 1-800-705-6190. or write: 
Knickers. FDR Station. POB 1851. New York. NY 10150. 



HOME CRAFTSMAN 



YARD Signs: Christmas Themes. Ideas Free Diagrams, 
Picture Send $5 00 LSASE Hopeworks. Dept PM-B. P O. 
Box 754. Los Alamitos. CA 90720-0754 



HOUSE PLANS 



NEED HELP Figunng the Cost of your Advertisement?'' 
Call us at 1 800-367-5452/212-649-3167 or send us a FAX 
(212-977-5415) and we ll FAX Back wilti a Pnce Quote 



HOVERCRAFT 



HOVERCRAFT Plans. Kits Information S8 00 (Refund- 
able) SevTec, Box 846. Monroe. WA 98272 



INSURANCE 



DEEP Pocket Insurance Companies Have Money Get 
Your Wi. Send $9 95 NASEEM. Box 190. 3840 East Robin- 
son. Amherst. N YH 14228 



INVENTIONS WANTED 



SELL IN MAIL ORDER CATALOGS. National rep looking 
lor unique consumer products ready tor marketing Over 80 
maio' catalog acc ounts No nsk (206) 776-2120 

INVENTIONS DEVELOPED A MARKETED • FREE - 
PROTECTION CERTIFICATES U S Patent Office Former 
Examiner. Licensed Patent Engineer. Manufacturers Repre- 
sentative Patmart. Suite 702PM. 233 Broadway. New York. 
NY 10279 



INVENTORS 



PATENT IT ECONOMICALLY! Free details Licensed 
since 1958 Raner Associates. 2008 Fondulac. Richmond, VA 
23229 

INVENTORS! Can yoo patent and profit from your idea? 
Call AMERICAN INVENTORS CORP. for free information 
Serving Inventors since 1 97 5 1-800-338-5656. 

PATENT AND DEVELOP Your Invention Registered 
Patent Agent and Licensed Professional Engineer Send lor 
FREE PATENT INFORMATION Every Inventor ShouW Have 
Richard L Miller, 12 Parkside Drive. Suite M. Dlx Hills. NY 
11746-4879 (516)499 -4343 

WORK DIRECTLY WTTH 
REGISTERED PATENT ATTORNEY « GRADUATE 
ENGINEER with 36 combined engineering & palanl experi- 
ence U S 4 inlemalkjnal patent applicaltons PATENT A 
DEVELOP ideas with the experience of an expert CafI or 
write lor liw CONFIDENTIAL DISCLOSURE RECORD OF 
INVENTION k FREE 228 PAGE BROCHURE. Introduction to 
Induslfy, MartwUng Plans, cmslxjre Producboo. Prototypes S 
Besaaicti Raadily AvallaNe Also specializing in Copyrighls 
ft Trademarks ASSOCIATES LOCATED AT PATENT 
OFFICE. CREDIT CARDS ACCEPTED. SATURDAY A 
SUNDAY HOURS. Michael I Kioll Registered Patent 
Attorney. Registration #26 755. 171 SoUwell La . Syosset, NY 
11791 TOLL FREE US 4 CANADA 800-367-7774: Toll Free 
FAX US & Canada 800-367-7773. Iniemational Pfione/FAX 
516-69? 2795 
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INVENTION PATENT DEVELOPMENT MARKETING. 
FREE PROTECTION CERTIFICATES U S Patent Office 
Examiner George Spector. Suite 702PM. 233 Broadway. 
New York. NY 10279. 

FREE INVENTION PACKAGE Davison & Associales oHars 
customized Development. Patenting, and Licensing. Proven 
Results: 1 -800-677-6382^ 

REGISTERED PATENT ATTORNEY. D A Kettlestrings 
Free Information 1-800-966-7577. 



INVENTORS-NEVER SEND IDEAS TO STRANGERS! 
AVOID RIPOFFS - SAVE THOUSANDS! REVOLUTIONARY 
PROTECTION/MARKETING METHOD! NONPROFIT OR- 
GANIZATION. FREE INFORMATION: 1-800-64 6-3228. 

INVENT SOMETHING? ESI Inc links unconnected indi- 
viduals with decision-makers. Free brochure supplied. 
1-800-547-7885 

ACCUSEARCH Specializes in Thorough. Prompt. Inexpen- 
sive Patent Searches 1-800-9 99-5498 

INVENTKJNS. New products. We submit to industry. Patent 

sen/ices 1-B00-288-IDEA. 

PATENT SEARCHES, W/O REPORT $195 
UTILITY PATENT APPLICATION $1750 
INFOTECH Design and Patent Protessionals. Call for intor- 

matio n, 800-301-6036 

INVENTION Help Firm Seeking Ideas To Market. No Fee 
For Approved Ideas U ntil Sold 800-564-2034 

FREE help for inventors' No charge for protection forms 
and information kit Affiliated Inventors Foundation. 1-800- 

525-5885. 

PATENT OPINION IN ONE WEEK 
WITH MONEY-BACK GUARANTEE 

EXPERIENCED patent attorneys with engineenng degrees 
and with search offices next to Patent Office can rapidly report 
on patentability of your invention as quickly as one week 
Money-back guarantee if your report not processed as 
promised Free information about all the ways to protect your 
invention Call 1-800-847-4949 

SECRET CABLE DESCflAMBLERS! BuiW your own De- 
scrambler lor LESS man $12 OO in SEVEN EASY STEPS! 
RADIO SHACK Paris List and FREE DescramWlng Methods 
that COST NOTHING To Try. Included Send $10 00 to IN- 
FORMATION FACTORY. Dept 10. P.O Box 669 Seabnxik. 
Texas 77586. For COD S 1 -713-922-3512 Any Time! 

INVENTORS Don t Be Fooled - Call Our Inventors Club 
1-800-466-1793. 

INVENTORS: If you have an inventton for sale or license, 
wnte for free booklet explaining how we can help you Kessler 
Sales Corp., C-5-FI-5. Fremont. Ohm 43420 

INVENTORS: Expenenced patent attorney in Washington, 
DC Free information package 800-876-6670, J P. Halvonik. 

INVENTORS BBS 310-440-3825 PASS: HELP. TRY IT 
NOW. 



INVENTORS: Utilize the Logical Process"" TO PROTEC- 
TK)N and Potential PROFITS. FREE ADVICE. APSI. Wash- 
ington. DC 800-458-0352 



LOANS BY MAIL 



SIGNATURE Loans Must Have Checking Account and 
Steady Job 1-800-445-0680. 

BORROW S500-S100.000 9S°i> Eligible Overnight Sennce: 
(910) 379-9162 

BORROW $100 - $100,000! No Collateral Personal Debt 
Consolidation. Business. Residential - 1-800-444-6599 

IMMEDIATE CASH LOANS! Borrow S1.000-$75.000 Re- 
gardless of credit or income-No Collateral Required SAME 
DAY PROCESSING. Call Toll Free 1-(800H52-9869. 

FEDERAL LOANS For Small Business Now Available 
1 -800-777-6342 For Free Details 



MACHINERY, TOOLS & SUPPLIES 



TOOLS. Cutting. Measuring. Taps. Dies, Vises Free Cata- 
log Blue Ridge. Box 536-V, Hurricane. WV 25526-0536 
(304) 562-3538 

FINALLY! METRIC FASTENER KITS Quality Hardware. 
Info $1 00 Refundable. Pomex. Box 246. Pomona Park, FL 
32181 

FOUNDRY SETS Supplies, Brochure $1 00 Pyramid Prod- 
ucts, 85357 American Canal Rd, Niland, CA 92257 (619) 
354-4265 

LATHES - INDUSTRIAL/HOBBY FROM $410.00. MET- 
ALS. SUPPLIES. CATALOG $1.00 CAMPBELL TOOLS 
CO.. 2100-D SELMA RD., SPRINGFIELD. OH 45505. 1-513- 
322-8562^ 

4- METAL Cutting Lathe $129 15. Taig. 12419 Nightin- 
gale. Chandler. A2 85249 



PROFESSIONAL MAGIC! Huge Catalog, over 1 0« 
Tncks and Books $6 00 Hank Lee s Magic Faclory. DifL 
PM7. 127 Sou th Street, Boston. Massachusetts 021 n 

VENTRILOQUIST Supplies Instruction Information FREB 
Dummy Catalog $2 00 Maher, Box 420-PM. Littleton. C* 
orado 80160. | 

FREE! World s Leading Novelty Catalog 1600 Jokes 
Tricks, Science, Sports, Hobbies Johnson-Smith, F-OI. 
Bradenton. FL 34206-5500 



MAILORDER OPPORTUNITIES 



FREE 900«S - Outstanding Opportunity Unlimited Income ■ 
Free mfomiation Call: (914) 573-2067 

EARN EXTRA INCOME WITH A "NO BRAINER" 1-80l> 
442-0349. 

MAILORDER FORTUNE SAVE 90% On Close Out Mer- 
chandise 5222 West Pershing Avenue. Glendale. AZ 85304 



MISCELLANEOUS 



FREE DEGREES! COUNSELING. SPIRITUAL, HYP. 
NOTHERAPYI MINISTERIAL LICENSE! P.U.L C . Boi 
276265-M. Sacramento, CA 95827. 

FREE 1995 WORLD FLAG CATALOG - Countries. Star» 
dards. Military, Histoncal. State, others KGE2. 119 S Eas 
St . Chelsea. Ml 481 IB 

FREE PRESCRIPTION DRUGS. You May Be AWe To G« 
Medication Free For into Send $20 00: NS Products. P 0 
Box 201 . Granger, IN 46530 



MODELS & SUPPLIES 



BET You Didn t Know All The Different Classificatioos Pot 
ular Mechanics Has Available Call 800-367-S452 Of 212 
649-3167ForA Complete List I 



MONEYMAKING OPPORTUNITIES 



HOW-TO VIDEOTAPES. 5000 TITLES, BIG PROFITl 
WITHOUT INVENTORY. FREE INFORMATION. SBM, DepI 
M7. Box 48613. Atlanta. GA 30362 

CRAPS SYSTEM. Wins consistently GUARANTEED 
Free recorded information: 1-800-217-7711 

WIN Video Poker playing by the rules Informabon l-«0( 
274-25 34 ext888 

MANAGE/Broker 900* Free 900« Provided S 

Monthly potential ■ 1-800-870-3292. 



10.0^ 



CRAPS The Pro Method Complete Program And Basic 
Video 534 95 AVA, P.O 742434. Dallas, TX 75374 

S200/Day with your pick-up Believe It. SASE. 3567 
way 9 Suite 202. Freehold. NJ 07728 

GET PAID TO THINKI Guaranteed Course Shows Hoi 
Rush S3 95 To The Mata Company. 4582 32nd Street, S^ 
Dieg o. CA 92116 

MAKE Money Sparetime from Home! Exciting Free I 
Phillips (PM) Garrett. PA 15542-0051 



EASY MONEY AT HOME. COMPLETE DETAILS i 
HOME BASED BUSINESSES. JOIN THE THOUSAM 
WHO ALREADY HAVE. FINANCIAL INDEPENDENCE I 
BE YOURS. ORDER NOW! SEND $5.00 TO: GIG Ffl 
INC.. 2380 WAYNE STREET, ORRVILLE, OHKJ 44667. 



MUSIC INSTRUCTION & INSTRUMENTS 



ACCORDION Top Brands. Cordovox Buy Direct Trern* 
dous Discounts Trades accepted Free brtx*iure PM. Acco 
dion-O-Rama. Inc . 307 7lh Ave.. New York. NY 1000' 
Phone 2 12-675-9089 | 

ACCORDIONS. CONCERTINAS, Button Boxes. ri«ii 
used, repairs, trades, credit cards Castiglione. Box 40S. VKi 
ren. Ml 48090 Calatogs 800-325-1832 



NEW PRODUCTS 



DO WONDERS With Our LECTRIK Leash Multiple Ua 
Free List Secrets. Products. Plans— SASE Clarity 9 
604098. Dept S. Flushing. NY 11360-4908 



OF INTEREST TO ALL 



FREE PRIVACY CATALOG. Cash income opportun :id 
Secret toans New identity Eden. Box 8410-F>C. Fountain •:> 
ley, CA 92728 1-800-338-8484 

LEARN Professional Photograph Shooting Video $24 J 
Associates. Box 505, Riverdale, MD 20738 



1 0 WAYS TO AVOID SPEED TRAPS. Serxl SI 0 95 Ta 

Johnson, Box 893, Gold Hill OR 97525 

aerial 



OF INTEREST TO ALL 



RECHARGEABLE DOG FENCE BATTERIES. Fits most 
t«c*jorvic Dog Fence Receiver Coilars (Please specify mod- 
m Fully Guaranteed $45 00 per battery (pkjs $5 00 S&H per 
order) Osprey International. 335 South 7th St., Lewiston. NY 
U902 

SIIOKEFREE Conquered. Guaranteed, $5.00. JEP, P.O. 
Box 28035. Moncton. NB Canada E1C 9N4 



PLANS, BLUEPRINTS. PROJECTS 



DECK SEATING Comfortable Elegant Bench Rail For 
Deck's Easily Followed Plans $8 00 SASE. DHR. P.O. 
8(W 14319, Tulsa. OK 74159 

HEAVY Duty Clothes Drying Rack Portable & Collapsible 
H3ids Full Laundry Load Eliminates Energy Costs. Complete 
Dnwmgs $5 95 Big Time Sales. Box 651. Broadalbin. NY 
■2025 Also Available In Kit Form $62 50 Includes Freight 

ROCK Tun^r From Scraps Send $7.50 To: Egeness. 
P 0 Box 4663. Wenatchee. WA 96807. 

FREE WORKBENCH PLANS with Purchase of Woodshed 
fkra Send $18 00 Plus $3.W S&H. Plans. Box 381. Rock- 
nay NJ 07866. 

LIGHT YOUR BARBECUE FAST. Unique Charcoal Staner 
P*-is S5 00 Hayes Enierpnses. 9155 Vineyard Lake Dnve, 
(^nation. Flonda 33324 

AUTOMATIC DOG A CAT TRAINER. Eliminate annoying 
:<^3rfiours. (digging in gart>age. lumping on lumiture) Asserrv 
:*ec wiih common household items 2 proven designs. Plans 
CTTf S5 00 Osprey International. 335 South 7th St, Lewiston. 
Kl 14092 

PLANS for Shop Equipment. Tools. Home and Garden Pno- 
|Ms Green-Houses Allernalive Energy. Trailers Send 
SkSE For Free Descnption List TOS. P O. Box 736. Sparks, 
N". 89432 



PLASTICS 



RUBBER, plastic compounds, techniques, sources Free 
rtcr-dtion: Castcrafl. Box 1700O (A7). Memphis, TN 38187- 
QOOC 

CASTOUTE UquM Ptastk» CryaUl dear, colors. For 
||A Mnbtdding. coating, tiberglassing, repairing and repro- 
■kg «<h our Mokj Making Supplies Catalog $3 00 refund- 
M CASTOLITE. 95H/PM, 4915 Dean. Woodstock. IL 



PRINTING PRESSES, RUBBER STAMP 
OUTFITS 



fOL Imprintingfl.etterpres&'Rubtjer Stamp Catalogs Spec- 
lyS2(X) Refundable Barco. Box 101 IP. Bensonville. IL 
10106 

RUBBER Stamp. Letterpress, Ptwtopolymer supply cata- 
ogs $2 00 deductible Acme/Star, 2221 N Lister. Chicago. IL 



PROFITABLE OCCUPATIONS 



EARN Money Wortung At Home Send $1 00 For Details 
fo SRS Enterprises. 2927 West Liberty Ave . Sle 227. Pitts- 
Mgh. PA 15216 



REAL ESTATE 



HOMES Irom S1 00 (U repair) Delinquent tax prop- 
ni neposaessions. Vour area Call 1-800-513-4343 Ext. 
f-20GC4 for current repro list 



RECIPES, COOKING, ETC. 



DEER. DUCK. RABBIT - IS RECIPES $4.00. NANCY'S. 
OX 1318-A. FLORENCE, SC 29503. 

OLO-TIMERS SECRET BBC Sauce Makes 1 Gallon $5.00 
^ Eanes. RT. 6. Troy. AL 36081 



REMAILING SERVICE 



FREE! REMAILERS UST. AGENTS FNEEOED. PS, Box 

86ie San Antonio, TX 78229 



IboNFIDEh 



[NTIAL Address Forwarding Worldwide Voice- 
Manpost, 2421 M Pran, Chicago. 60645. (312) 764-0100 
DO. 890-3199 



REPAIRS & SERVICES 



BET You Didn t Know All The Different Classifications Pop- 
Iv Mectianics Has Available Call 800-367-5452 Or 212- 
•&-3167 For A Complete Ust. 



RE-UPHOLSTERING VIDEO TAPES 



LEARN to Re-upholster' with videos Tomlen. P O Box 
93M. Mayo, MO 21 106 (410) 956-4225. 

LEARN Upliolslery S2 00 For Infomiation Packet. Men/'s 
Upholstery Training, N2758 Shadow Road. Waupaca, 
Wiscorwin 54981 . 



ROOFING 



SINCE 1978 Contractors, Homeowners Have Installed 
POLAR SEALS Liquid Acryhcs And Fiberglass Mat To BuiW 
WHITE. SEAMLESS. WATERPROOF ROOFS On WAFER- 
BOARD, ASPHALT. CONCRETE. STYROFOAM. RUSTED 
METAL For ANY SIZE. SHAPE Or SLOPE. INCLUDING GE- 
OOOMES. DEALERS INQUIRE. 1-800-343-7663 Video 
Available 



SATELUTE - TV 



SUPER LOW PRICES. FREE U.S.-INTERNAT10NAL 
CATALOG. SATMAN 800-472-8626. 

FREE Catalog - Lowest pnces work! wide SKYVISION. 
1022 Frontier, Fergus Falls, MN 56537 1-800-334-6455. 

SERIOUS BUYERS: LOWEST PRICES ANYWHERE. 

Shop around, call us last. Free pnce list. 43 years in business. 
Antenna King 1-800-814-5377 

GET Sound For VIdeocypher-ll Like Others Do Without 
Codes $19 95 Nassinan. Box 382M. Rio Linda, CA 95673 



SCHOOLS 



HKjH school at HOME. NO CLASSES. LOW MONTH- 
LY PAYMENTS. INFORMATION FREE. EST 1897. CALL 
1-800-228-5600 OR WRITE AMERICAN SCHOOL, DEPT. 
«34S. 850 E. 58TH ST.. CHICAGO. IL 60637. 



SCIENCE & CHEMISTRY 



EaMC'. Was Einstein Wrong'' $1.00 SASE 3720 West 
Maunaloa, Phoenix. Anzona 85023 

EXPERIMENTER' LABORATORY CHEMICALS GLASS- 
WARE, Catalogue $2 00 Established 1953 HAGENOW 
LABORATORIES, 1302 Washington, MANITOWOC, WIS- 
CONSIN 54220. 



SOLAR & ALTERNATE ENERGY 



NEWI BUILD AMAZING LIQUID PISTON ENGINE from 
pipe fittings. Free information ABCO. Box 306-M7, Seminary, 
MS 39479 

FREE ENERGY! Fuel-less motors and generators H&A, 
2REPM. Bowling Green, MO 63334-9350. 

NEW! Buikl Solar Heaters, Heat Air Or Water Manual and 
plans, send $12 OOU S OMICRON. C P 41048. Centre Du- 
vemay. Laval (QC). H7E 5H1 , Canada 

SOLAR POOL HEATER 1000 SO. FT. $100. Plans S10 00 
♦ SASE Pool. POB 265432, Daytona Beach, FL 32126-5432. 

FREE HOT WATER— FOREVER! Never Quits Slash Ubli- 
ly Bills Write InfoWorfcs. Pato Cedro. CA 96073-0551 

SAVE UP TO 80% ON HEATING BILLS. Wood/Oil. 
Wood/gas multi-fuel whole house warm air furruce UL Listed. 
Eagle Mfg , 1000 Ag Science Dnve. Palisade. MN 56469 or 1 
(800)358-0060 



SPECIAL SERVICES 



INFORMATION. On anything Ferguson Research Speaal- 
ists, 60-15 Woodside. Woodside, New YoiV 11377 



STAMP COLLECTING 



DISCOUNT. Stamps. Packets. Free List Iva. Box 197-C. 
Hanford. CA 93232 

FREE sample plus catalog Jefferies, 3480 Middlebelt, 
West Bloomfiekl. Ml 48323 

FREE! Big wortdwkfe stamp mixture. Approvals. White, Box 
999-EB, Dunedin, FL 34697-0999. 

10 Mint Canada 25c Approvals West Nissouri Stamps. 
Box 4641P, London, Ontano, Canada N5W 5L7. 

APPROVALS, Germany. France. Japan. British. 
McConnell. Box 94. Nutting Lake. MA 01865. 

10 OLD Mint U S Commemoratives, 25c Approvals Gk36- 

al. Box 7429-P15, Olympia. WA 98507 



STOP SMOKING 



HOW TO STOP Smoking Easy. Wortiable and Practical 
$11 00 BKM Enterpnses. PO Box till. Eatontown. NJ 
07724. 



BREAK THE HABIT. Easy Plan Reveals How Send $4.00 
To; Smart Life, P.O. Box 66550PM7. Los Angeles. CA 90066- 
0550 



TELEPHONE & SERVICE 



"TELEPHONES TELEPHONES TELEPHONES ", Amaz- 
ing Accessories, Free Catatog "Payless", 6102 Manor Rd.. 
Austin, TX 78723 

DISCOUNT Calling Cardsl Free to get! No monthly feel 
Raintiow Services, 216 Rhoda, St James, MO 65559. 



TOBACCO 



CIGARS. Tobacco. Pipes. Chew Free Catalog Ene To- 
bacco Co.. 1828 Euclid. Cleveland. Ohk> 441 15 



TOOLS FOR SALE 



BOLTS. SCREWS, TOOLS. WHOLESALE. DIRECT. 

Guaranteed Catalog $2 00 (Refundable) Camekit. Dept. 
44. Box 65. Bnstol, Wisconsin 53104 

AMAZING NEW TOOL. Ideal For Home Craftsman. Low 
cost. Buy Direct, Free Brochure T G. Products, 95B Emiay 
Blvd Brentwood, NY 11717-3384. 



TREASURE FINDERS 



BURIED TREASURE • Sensitive equipment allows kxating 
from distance Brochure free Simmons, Box 10057-MA, 
Wilmington, NC 28405 



UFO S? THEY LANDED IN HK3H BRIDGE. N.J. FACTS, 
PHOTOS, WITNESSES. ANGELS? DEMONS? FREE INFO. 
HOWARD MENGER, 845 28TH AVENUE, VERO BEACH. 
FLORIDA 32960. 



WANTED MISCELLANEOUS 



BUYING Tungsten Cartjide. Moly. Tantalum. Gokf. Silver. 
Platinum 1-800-321-6914 



WELDING, SOLDERING, PLATING 



TINY TORCH". Pinpoint WeWing With Total PRECISION 
Standard Regulator Connections $109 00 ABC. 6529 Fatal. 
Houston, TX 77041 or $2 00 info. 



WINEMAKING, BEERMAKING. ETC. 



FREE BEERMAKING BOOK-Catalog Finest Equipment, 
Ingredients Fast Service' 1-800-852-9545. 

BEGINNERS SPECIAL. Free Catalog and GREAT 
PRK:ES. Call U-BREW 1-800-845-4441, North Myrtle Beach. 

SC 29582 

GOURMET Kits. Free Catalog 7710 91 Avenue. Vero 
Beach, Flonda 32967 1-800-780-SUDS. 

~BEERt BEER! BEERI Burid your own MICRO BREWERY 

with Household Items lor LESS than S30 00 with my BREW- 
ERS HANDBOOK. FREE Recipes Included! Send S10 00. 
INFORMATION FACTORY. P O. Box 811, Seabrook. Texas 

77586. 

WINEMAKERS - BEERMAKERS. Free Illustrated Catak>g 
(800) 841-7404 • Kraus, Box 7850-L. Independence. Missouh 
64054 

WINEMAKERS - Beermakers; Free Cataktg Of Supplies. 
1-800-488-5444. Semplex, Box 11476P, Minneapolis, Min- 
nesota 5541 1 

E-Z Homebrew Technique All gram Includes Recipes + 
Tips $3 00 Staton, 278 PCH »E162. Torrance. CA 90505 

FREE Homebrewer's Catalog Brewery. 1 300 Quincy, Min- 
neapolis, MN 55413 800-347-4042 



SEE HOW THIS SCREENED ADVERTISEMENT CAUGHT 
YOUR EYE— FOR AN ADDITIONAL $54,00 YOUR ADVER- 
TISEMENT CAN ALSO LOOK LIKE THIS. REMEMBER TO 
REQUEST A SCREEN WHEN ORDERING YOUR ADVER- 
TISEMENT. 



WOOD, WOODWORKING ■ 



NOAH'S ARK. Full-size Bluepnnts. Eighteen Animals, 
Painting Plan $7 00 Sawdust Plans, 2552 Tanglewood Dnve. 
Decatur. IL 62521 

THIS 18 Word advertisement costs $226.80. Your product/ 
service reaches 10 Million Readers each monthi Join PM 
Classified' 
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The Shame Of Enola Gay 

From its history-making mission over Hiro- 
shima to a scrap heap, to its final resting place 
in the Smithsonian, this most famous of war- 
planes hasn't been treated with the respect it 
deserves. Our cover story reveals why. 

When Stock Won't Do 

Want performance above and beyond what 
the factory has to offer? Check out the super- 
high-performance Camaros, Firebirds, Mus- 
tangs, Nissan 300ZXs, Mazda Miatas and 
more, now available at your new-car dealer. 

American Classic 

What would the Wild West have been 
without the Colt .45 automatic? We trace the 
lore and significance of this American classic, 
complete with detailed technical illustrations. 



Interactive Nation 

Home improvement, sports, music — there's 
an information explosion of CD-ROMs and 
software. Get a handle on what's available 
with our computer-software roundup. 

Fishing Fantasy 

Imagine being aboard a 60-ft. 40-mph 
state-of-the-art yacht with the latest fishing 
gear and all the comforts of a luxury home. 
You're going for marlin off Bimini. It's the 
ultimate fishing trip, and you're right there 
with us as we land the big ones. 

Smile! You're On Digital Camera 

Electronics have never had the resolution 
capability of film. But that's changing. Filmless 
cameras are the wave of the future, and 
here's what you need to know about them. 
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Come to where the flavor is. 





icni nrav pcrcigareuebyl ICrniMtuin 



SURGEON GENERAL'S WARNING: Smoking 
By Pregnant Women May Result in Fetal 
injury. Premature Birth, And Low Birth Weight. 




.-1 Philip Morns IrK 1995 



Introducing the TOYOTA TlOO XTRACAB. 

It's THE Toyota of BIG trucks. 




It's having both spacious ROOM for six and AGILE 
handling. It's having both a new 190-HORSEPOWER engine 

and sensible fuel ECONOMY.* It's the rugged CAPABILITY 
of a welded steel cab and full-box frame combined with 



DETAILED refinements like 
in,"nnddei.rrn2.J3oi6..payioad ^ supcrbly CRAFTED interior 

caparity'" 5.200 lbs. lowing cafMU ity' 

and vaiuabu furl f.onomy' ^^jj Sophisticated SAFETY systems. 

It's an ALL-NEW truck that comes with Toyota's leg- 
endary REPUTATION. The ali-new Toyota TlOO Xtracab. 
It's ENGINEERING that goes beyond. 

Call 1-800-GO-TOYOTA for a BROCHURE and 
the location of your NEAREST DEALER. 




Crajl\rfutmhtp abouruis tn the sfnutous intrnor tvtth 
room jof s%x peopU, standiird driirr air ha^" 
and 3-point ieathflLs at aU outboard posiiioru. 



® TOYOTA TlOO 

I Love What You Do I'or Me 

CIW4 TbyoLi Motor Salr\. I'S .\ , Inr BikUt L*p? Do ii Ihf ihow vchci Uat yjHt 'Iz/^lt r it\/hiKhw;iv KPA r«imairH mpjj for i\'2 Xiracah OV v»iih 'i-*prrH mantuJ inuHinmioii. 
Srr MHir lit^tHA lirairt U<r <lrl^iK "IVilimiuuMr lKt«rd oii l'S,-U>(rriirird .m < rlrmiHMi usti. w/ aitd v. At ►(Ml lb p.(\|i».id I UK) \irat.^i SR'i \riMi\ mihiI.iiK ri|tiipi>ri] tiill-M/r rxtri»dcd lal) <riaiwLinl 
\'H ( -iKMitlrt. lltMlgr aiwl hird triM ks. "'Iiti liulini; im< upAiii^. njuipmriii aitd i Aitpt tm \\* \lr.u aI* DX witli '>-«prrrl iii:uui.iJ mrnlmr tr.iiiMnii>%K>ii '\\2 \ U intHlrU itoi lo r\i ml i«l *I.!^(H) |b«. 

Rrquitt-* ('Li« r\'-ralrfl timing tiiU h rrtrnrr " In Ik*!(i smihI u rioui iitjiin. aK^^vi v^rai yxnu vait>rli |)n\rr jit Ilui .i »ii|i|»)rin*-TiiaJ rr*li.»ini niil>. 
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